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THE PURPOSE OF DILL S. 430, "SCIENTIFIC MANPOWER 
UTILIZATION ACT OF 1967," IS TO FACILITATE AND ENCOURAGE THE 
UTILIZATION OF THE SCIENTIFIC, ENGINEERING, AND TECHNICAL 
RESOURCES OF THE NATION IN MEETING URGENT NATIONAL AND LOCAL 
PROBLEMS BY PROMOTING THE APPLICATION OF SYSTEMS ANALYSIS AND 
SYSTEMS ErJGINEERING TO PROBLEMS IN THE AREAS OF EDUCATION, 
UNEMPLOYMENT, WELFARE, CRIME, JUVENILE DELINQUENCY, AIR 
POLLUTION, HOUSING, TRANSPORTATION, AND WASTE DISPOSAL. THE 
SECRETARY OF LABOR WILL CARRY OUT THE PURPOSES OF THE ACT BY 
MAKING APPROPRIATE GRANTS TO STATF AND BY ENTERING INTO 
APPROPRIATE ARRANGEMENTS WITH UNIVERSITIES OR OTHER PUBLIC OR 
PRIVATE INSTITUTIONS OR ORGANIZATIONS. BILL S. 467 
ESTABLISHES A NATIONAL COMMISSION ON PUBLIC MANAGEMENT 
COMPOSED OF A CHAIRMAN, VICE CHAIRMAN, AND 11 OTHER APPOINTED 
MEMBERS TO BE CONCERNED WI ^H DEVELOPING, DISSEMINATING, AND 
IMPLEMENTING MODERN MANAGEMENT TECHNOLOGY AND ANALYZING THE 
SYSTEMS INTERRELATIONSHIPS INVOLVED IN PUBLIC BUSINESS 
PROBLEMS. TEXT OF THE BILLS, THE TESTIMONY OF CONGRESSIONAL 
WITNESSES, AND LITERATURE RELATING TO THE SUBJECT ARE 
INCLUDED. (PS) 
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TUESDAY, JANUABY 24, 1967 
U.S. Senate, 

Special Subcommittee on Scibntieio Manpower 

Utilization op the Committee on 

Labor and Public Welpare, 

Washington D.O. 

The special subcommitt^ met at 9 :30 a.m., pursuant to: call^ in room 
4232, Senate Office Building, Senator Gaylord Nelson (chairman of 
the special subcommittee) presiding. 

Present: Senators Nelson (presiding), davits, and Dominick. 

Committee staff members present: William Spring, special counsel 
to the subcommittee. 

Senator Nelson. The special subcommittee will be in order. 

vVe have as witnesses tins morning Congressman Bradford Moi’so of 
Ma^chusetts; Karl Harr, Jr., president, Aerospace Industries Asso- 
ciation of America ; and Dr. E. R. Roberts, vice president, develop- 
ment, Aero- Jet General Corp., El Monte, Calif. 

On June 2 through June 10, and on July 22, 1965, Senator Clark 
and I conduct^ headings on the impact of Federal research and de- 
velopment policies on scientific and technical manpower. 

Out of those hirings wo developed and drafted S. 2662, a bill to 
mobilize and utilize the scientific and engineering manpower of the 
Nation, to employ systems analysis and systems engineering to help 
fully employ the Nation’s manpower resources to solve national 
problems. 

I conducted hearings on this bill in Los Angeles, Calif., on Novem- 
ber 19^ 1965. On that occasion we heard from the four corporations 
that did the studies for the State of California. 

On May 17 and 18, 1966, wo conducted further hearings here in 
Washington and heard from the various Federal agencies. 

On August 12, 1966, Senator Scott introduce a bill, and on the 
same day, I believe, Congreeeman Morse introduced a bill in the House. 

I discussed this subject sometime last year with Congressman Morse 
and with Senator Dominick and suggested the idea that perhaps we 
could work out a hearing and a bipartisan bill that utilized this con- 
cept. These hearings are a consequence of those discussions at that 
time. 

At this point in the record, without objection, I order the teact of the 
bilisprint^. 

(Tme bills, S. 430 and S. 467, follow :) 
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JstSxmion 



S.430 



IN THE SENATE OE THE IGNITED STATES 

Jak0a»t 17 (legislative d»y «fAifUA*y 12),1967 

Mr. Nemoh (for himself, Mr. Ci.awc, end Mr. Randolth) introduced the 
following bill; which was read twice and referred to tl ^ Committee on 
Labor and Public Welfare 



A BILL 

To mobilize and utilize the scientific and enpneering man- 
■ pdwer of the Nation to employ systems analysis and sj^stems 
engineering to help to fully employ the Nation’s manpower 
resources to solve national problems. 

1 Be it enacted by the Senate and House of Itepresenta- 

2 tiucs of the United States of America in Congress assemble, 

3 That this Act may be cited ns the “Scientific Manpower 

4 Utilization Act of 1967”. 

6 Sec. 2. It is the purpose of this Act to facilitate and 

6 encourage the utilization of the scientific, en^neering, and 

7 technical resources of the Nation in meeting urgent problems 

8 facing the Nation or localities within the Nation, by promotr 
2 ing the application of systems analysis and systems engi> 
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neering approaches to such problems. The problems re- 
ferred to in the preceding sentence include, but are not lim- 
ited to, problems in the area of education, unemployment, 
welfare, ciirae, juvenile delinquency, air pollution, housing, 
transportation, and waste disposal, 

8eo. 3. The Secretary of Labor (hereinafter referred 
to as the “Secretary”) shall carry out the purposes of this 
Act by— 

(1) making appropriate grants to States, and 

(2) by entering into appropriate arrangements 
(whether through grants or contracts, or through other 
agreements) with universities or o’ her public or private 
institutions or organizations, 

for the purpose of causing the systems analysis and systems 
.en^neering approaches to be applied to national or local 
problems of types which the Secrefary, by regulations, desig- 
nates as being within the purview of this Act. 

Seo. 4. (a) Any grant made under section 3 to a State 
shall be used only iot e purpose for which the grant was 
made, and may be us i by the State for such purpose di- 
rectly, or through the State’s entering into appropriate 
arrangements for the carrying out of such purpose (whether 
through grants Oa contracts, or through other agreements) 
with universities or other public or private institutions or 
organizations. 
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(fc) No i^rant under this Act shall be made to a State 
unless the Secretary finds that— 

(1) the knowledge and experience expected to be 
gained from the employment of such grant would have 
substantial relevance to problems within the purview of 
this Act which exist in other States; 

(2) the State haa presented a plan setting forth in 
detail the purposes for and manner in which such grant 
is to be used, together with the objectives expected to 
be achieved from the use of such grant; 

(3) the State has designated an officer or agency 
of the State who has responsibUily and authority for 
the administration of the program in which such grant 
is to be employed; and 

(4) the State agrees fully to make available to the 
Federal Government and to other States (and political 
subdivisions thereof) data and information regarding the 
employment of such grant and the findings and results 
stemming therefrom. 

(c) There shall not be granted to any State under this 
Act amounts the aggregate of which exceed 20 per centum 
of the aggregate of the amounts which have been appro- 
priated to carry out this Act at the time amounts are granted 
to suoih State hereunder. 

(d) Two or more States may combine to apply for one 
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4 

1 or more grants jointly to carry out the purposes of the Act 

2 with respect to one or more of the problems which they 

3 have in common and which are within the purview of this 

4 Act, and in any such case, the provisions of subsection (h) 

5 shall be deemed to require the submission of a joint plan 

6 for the utilization of the grant and the designation of one 

7 or more officers or agencies having responsibility and au- 

8 thority to carry out the joint plan. Each State participating 
8 in such a joint plan shall be deemed, for purposes of suhsec- 

10 tion (c) , to have received an amount equal to the amount 

11 produced by dividing the amount of the grant received to 

12 carry out such plan by the number of States participating 

13 in such plan. 

14 Sec. 5. The Secretary, in awarding grants to States 

15 and in entering into arrangements with universities or other 

16 public or private institutions or organizations, shall follow 

17 procedures established l>y him for the purpose of assuring 

18 that the grants or other expenditures made to carry out the 
13 purposes of this Act will bo equitably distributed among the 

20 various major geographic regions of the Nation. 

21 Sec. 6. For the purpose of making the grants and 

22 entering into the other arrangements provided under section 

23 3 of this Act, there is hereby authorized to be appropriated, 

24 without fiscal year limitation, not more than $125,000,000. 
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In SiMioK 



S.467 



IN THE SENATE OF THE UNITED STATES 

Ji,KUi,ST 18 (legislative day, Janxtart 12), 1967 

Mr. Scota’ (for himself, Mr. Allott, Mr. Bminitt, Mr. Case, Mr. Dominick, 
Mr. Fannin, Mr. Fonc, Mr. GaimN, Mr. Javits, Mr. Jordan of Idaho, 
Mr. Khohei,, Mr. Morton, Mr. Murpht, Mr. Proott, and Mr. Tower) 
introduced the following bill; which was read twice and referred to the 
Committee on Labor and Public Welfare 



A BILL 

To provide for a study with respect to the utilimtion of systems 
analysis and management techniques in dealing with proh^ 
lems relating to unemployment, public welfare, education, 
and sunilar problems. 

1 Be it enacted by the Senate and House of Represenia- 

2"' tives of the United States of America in Congress assembled, 

3 CREATION OF COMMISSION 

4 Section I. In order to study and recommend the man- 

5 ner in which modem systems analysis and management 

6 techniques may be utilized to resolve problems relating to 

7 unemployment, public welfare, education, and similar na- 

8 tional and community problems in the nondefense sector, 

n 
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there is hereby established a National Commission on Public 
Management (hereafter in this Act referred to as the “Com- 
mission’’) , imder the general supervision and direction of the 
Secretary of Labor. 

MEMBERSHIP OP THE COMMISSION 

Sec. 2. The Commission shall be composed of a Chair- 
man, a Vice Chairman, and eleven other members to be 
appointed by the President, by and with the advice and con- 
sent of the Senate. Members of the Commission shall be 
individuals concerned with the subject matter to be studied 
by the Commission, including individuals with experience 
derived from Government, business, the labor movement, or 
from teaching and research. 

DUTIES OP THE CHAIRMAN AND VICE CHAIRMAN 

Sec. 3. (a) The Chairman shall be responsible for call- 
ing regular quarterly meetings of the Commission and other 
special meetings as he deems necessary. The Chairman shall 
determine the time, place, and agenda for each regular or 
special meeting. 

(b) The Vice Chairman shall act in the Chairman’s 
absence. 

QUORUM 

Sec. 4. Seven members of the Commission shall consti- 
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tute a quorum. 
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I OOMPBNaATION OP MEMBERS. OP THE COMMISSION 

i 8bo. 5. (a) Members of the Commission, other than 

3 officers or employees of the Federal Govemmen;, shall re- 

4 ceive compensation at the rate of $75 per diem while en- 

5 gaged in the actual performance of duties vested in the 

6 Commission, plus reimbursement for travel, subsistence, and 

7 other necessary expenses incurred by them in the perform- 

8 anoe of such duties, 

fl (b) Any members of the Commission who are officers 
10 or employees of t? e Federal Government shall serve on <he 

II Commission without compensation, but such members shall 

12 be reimbursed for travel, subsistence, and other necessary 

13 expenses incurred by them in the performance of duties 

14 vested in the Commission. 

15 STAPP 

16 8bo. 6. (a) The Commission may an Execu- 

17 tive Director and such other personnel as it deems advisable. 

18 The Executive Director shall be the chief staff member of the 

19 Commission and shall be responsible to the Commission for 

20 the direction of its steif. The annual compensation for the 

21 Executive Director shall be $28,600, 

22 (b) The Commission may procure temporary and in- 

23 teimittent services in accordance with section 3109 of title 
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5, United States Code, but at rotes not to exceed $75 per 
day. 

EXPENSES OP THE COMMISSION 
Sec. 7. There are hereby authorized to be appropria;ted 
such sums as may be necessary, but not exceeding 1500,000 
in the aggregate, to carry out the provisions of this Act 
during the initial year of Commission operation. 

DUTIES OP THE COMMISSION 
Sec. 8. The Commission shall concern itself with the 
management of tbe public business and shall give attention 
to the development, dissemination, and implementation of 
modem management technology and analysis dE the systems 
interrelationships involved in public business problems. 
The Commission, in the performance of its duties, shall: 

(1) Develi»p information on the methoddogy of 
the systems approach and its applications. 

(2) Analyze the possible application to pujblic pro- 
grams of such recognized management planning and 
control tediniques as operations analysis and research, 
econometrics, mathematical programing and modeling, 
simulation, project management, and the utilization of 
automatic data processing devices and procedures for 
program control and infoimation systems. 

(3) Determine and categorize the national and 
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oommunity problems to which the application of such 
techniques offers the greatest promise of solution. 

(4) Assess the proper relationship between gov- 
ernmental and private investment tc obtain the most 
effective application of the techniques involved. 

(5) Make recommendations to the executive and 
legislative brancdies of the Federal Government regard- 
ing data requirements, management techniques, and 
tystems interrelationships in the formulation of 
legislation. 

(6) Conduct studies into unemployment, public 
welfare, education, and other specific problem areas and 
make recommendations. 

(7) Schedule seminars, symposia, and prepare pub- 
lications to expand public knowledge of and stimulate 
the use of modem management technology. 

(8) Encourage the Nation's best talent in Govern- 
ment, labor, univerfflty, and private enterprise to study 
public management problems and to participate in the 
improvement and extension of modem management 
technologies and their application to public problems. 

(9) Analyze alternative methods and make recom- 
mendahons of Federal, State, and local governmental 
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6 

1 support and encouragement of the application of modem 

2 management technology to public problems through the 

3 use of various contracting procedures, grants, loans’, cost 

4 allowances, and tax incentives. 

6 BBPOBTS 

6 Sec. 9. (a) Within one year after the first meeting of 

7 the Commissiop it shall submit to the President and the 

8 Congress a preliminary report on its activities with particular 

9 emphasis on the plan for the study and investigarion pro- 

10 vided for in section 8 and any activities undertaken to carry 

11 out such plan, including an estimated budget for the remain- 

12 der of the life of the Coromission. 

13 (b) Within thirty months after such first meeting the 

14 Commission shall submit to the President and the Congress 
16 a fina^ report on its study and investigation which shall in- 

16 elude its recommendations and such proposals for le^slation 

17 and administrative action as may be necessary to carry out 

18 its recommendations. 

19 (o) In addition to the preliminary report and final report 

20 required by this section, the Commission may publish such 

21 interim reports as it may determine, including but not limited 

22 to consultants’ reports, transcripts of testimonyj seminar 

23 reports, and other Commission findings. 
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1 POWERS OP THE COMMISSION 

2 Sec. 10. (a) The Commission or, on the authorization 

3 of the Commission, any subcommittee or member thereof, 

4 may, for the purpose of carrying out the provisions of this 

5 Act, hold such hearings and sit and act at such times and 

6 places, administer such oaths, and require, by subpena or 

7 otherwise, the attendance and testimony of such witnesses 

8 and the production of such books, records, correspondence, 
3 memorandums, papers, and documents as the Commission 

10 or such subcommittee or member may deem advisable. Sub- 

11 penas may be issued under the signature of the Chairman af 
^2 the Commission, of such subcommittee, or any duly desig- 
13 nated member, and may be served by any person designated 
1^ by such Chairman or member. The provisions of stction 
^ 102 to 104, inclusive, of the Revised Statutes (U.8.C., title 
10 2, secs. 192-194) , shall apply in the case of any i^ure of 
1*^ any witness to comply with any subpena or to testify when 
18 summoned under authority of this section. 

(b) The Commission is autliorired to secur© directk'- 
20 from any Mecutivs department, bureau, agency, board, oom- 
2^ miseien, office, mdepmident establishment, or instrumentality 
22 information, suggestions, estimates, and statistics for the 
22 purpose of this Act; and eaoh such department, bureau. 
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1 ageing, board, oommission, office, establidiment, or instra- 

2 mentality is authorized and directed to furnish such informa- 
8 tion, suggestions, estimates, and statistics directly to the 

4 Commission, upon request made by the Chwrman. 

5 (o) The Commission is authorized to hold seminars or 

6 informal conferences as it deems appropriate to provide a 

7 forum for discussion of the application of modem systems 

8 analysis and management techniques to the solution of nar 

9 tional community problems. 

10 THBMINATION 

11 6bc. 11. On the sixtieth day after the date of its sub- 

12 mission of its final report to the President, the Commission 

13 shall terminate and all offices and employment therein shall 

14 expire. 
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Senator Kelson. Our first witness this morning will lie Congress- 
man Bradford Mors^^. 

STATEMENT OP Ht/N. F. BBADPOIU) MOESI^ A EEPEESENTATIVE 
IN CONCtEESS PEOM THE STATE OF MASSACHUSETTS 

Mr. Morse. Thank you, Mr. Chairman. I am indeed grateful to 
you for permitting me to appear before your sulkommittee this 
luurnmg. 

I certainly want to commend you on the initiative which you have 
taken in introducing S. 430 and in scheduling these important hear- 
ings, which demonstrate your determination to find an effective solu- 
tion to the intensifying national economic and social problems which 
face us. 

I think there is great merit in your approach to the utilization of 
the scientific manpower which has been developed in our space and 
defense programs, for the solution of some of our nondefense, non- 
space public problems. 

Therefore, I am particularly grateful for this opportunity to dis- 
cing the approach we have taken in the House and that some of our 
TOlleagues in the Senate have taken to achieve the same goal, namely, 
the application of modem management iechniques to the effective 
solution of these public problems. 

. I^t August more than 40 of my Kepublican colleagues joined me 
m introducing legislation to create a National Commission on Public 
Management. Briefly, the Commission would be charged with the 
mandate to determine the applicability of nicdern management tech- 
niqueSj.and to help deyelop specific recommendations and programs 
for individual problem areas. 

Senator Newn. That is the bill that was introduced on this side 
also and which is before this committee? 

Mr. Morse. It is slightly different. The bill which has been intro- 
Senate this year, Mr. Chairman, has a few modifications 
which I will discuss later on. It is essentially the same concept. 

Designed to be a working, rather than a figurehead commission, the 
mblic manapment Imdy would produce a report after 1 year on its 

work plan for the remaining 18 months of its 
2J4-year life coi-templated by the bill. Among its 
specihc tasks w’ould be to assess the relative merits of various financing 
techniques. 

Senator Nemon. Do you discuss the membership of that committee? 

Mr. Morse. I do in a moment, Mr. Chairman. 

Rather than take the time of the committee, I would ask to submit 
record a copy of my current bill, which was introduced in the 
90th Congress, H.R. 20, and copies of the statements which I have 
made on the floor of the House discussing the Commission proposal 
m detail. ^ 

^ ^nator Ni^son. Your bill and your remarks will be printed in full 
111 the record. 
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(The bill ar«l remarks referred to follow :) 

[H.R. 20, 90th Conf., lit neuf.] 

A BILL To edUblitb a National Commlaalon on Public Hana^ment, and for other purpoMi 

Be it enacted by the Senate an^ IJouso of Beprctcntativea of the Unite States 
of America in Congress assembled, 

CKSATION or COMMIiBION 

Sconox 1. In order to study and rreonunend the manner in which modem sys- 
tems analysis and management techniques may be utilized to resolve national 
and community problems In the nondefense sector there Is hereby established 
a National Commission on X’ublic Management (hereafter in this Act referred 
to as the “Commission”), 

MEMBERSHIP OF THE COMMISSION 

Sec. 2. The Commission shall be composed of a Chairman, a Vice Chairman, 
and eleven other members. The Chairman, Vice Chairman, and seven other 
members are to be appointed by the President, by and with the advice and 
consent of the Senate, TTie Oommisslon shall Include two Members of the Senate 
to be appointed by the President of the Senate and two Members of the House 
of Representatives to be appointed by the Speaker of the House of Pepresenla- 
tives. Members of the Commission shall be individuals concerned with the 
subject matter to be studied by the Commission, including individuals with 
expeiience derived from government, business, the labor movement, or from 
teaching and research. 

DUTIES OF THE CHAIRMAN AND VICE CHAIRMAN 

Sic. 3. (a) The CSbalrman shall be responsible for calling regular quarteily 
meetings of the Oommisslon and other special meetings as he deems necessary. 
The Chairman shall determine the time, place, and agenda for each regular or 
sp^al meeting. 

(b) The Vice Chainnan shall act In the Chairman’s absence. 

QUORuar 

Sec. 4. Seven members of the Commission »jhRll constitute a quorum. 

COMPENSATION OF MEaiDERS OF THE COMMISSION 

Sec. 5. (a) Members of the Commission, other than officers or employees 
of the Federal Government, shall receive compensation at the rate of $100 
*>er diem while engaged In the actual performance of duties vested In the Com- 
mission, plus reimbursement for travel, subsistence, and other necessary ex- 
penses Incurred by them In the performance of such duties, 

(b) Any members of the Commission who are officers or employees of the 
Federal Government shall serve on the Commission without compensation, but 
such members Hihall be reimbursed for travel, subsistence, and other necessary 
expenses Incurred by them In the performance of duties vested In the Commission. 

STAFF 

Sec. 6. (a) The Commission, may appoint an Executive Director and such 
other personnel as It deems advisable. The Executive Director shall be the 
chief staff member of the Commission and shall be responsible to the Commis- 
sion for the direction of Its staff. The annual compensation for the Executive 
Director shall be $28,500, 

(b) The Commission may ^,.:ocure, without regard to the civil service laws or 
the Classification Act of 1049, as amended, temporary and Intermittent services 
to the same extent as Is authorized by section 16 of the Administrative Expenses 
Act of 1040, but at rates not to exceed $76 per day. 
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EXPENSES OP THE COMMISSION 

Sec. 7. There are hereby authorized to be appropriated such sums as may 
be necessary, but not exceeding $zOO,OOC in the aggregate, to carry out the 
provisions of this Act during the initial year of Commission operation. 



DUTIES OP THE COMMISSION 

Sec. 8. (a) The Commission shall concern itself with the management of the 
pid>lic business and shall give attention to the development, dissemination, and 
implementation of modern management technology and, the analysis of the sys- 
tems Interrelationships involved in public business problems. The Comml.."ion, 
in the performance of its duties, shall : 

(1) Develop information on the methodology of the systems approach 
and its applications. 

(2) Analyze the possible application to public programs of such recog- 
nized management planning and control techniques as operations analysis 
and research, econometrics, mathematical programing and modeling, simu- 
lation, projects management, and the utilization of automatic data processing 
devices and procedures for program control and information systems. 

(8) Determine and categorize the national and community problems to 
which the applicarion of such techniques offers the greatest promise of 
m^ution. 

(4) Assess the proper relationship between governmental and private in- 
vestment to obtain the most effective application of the techniques involved. 

(5) Make rrcommendations to the executive and legislative branches of 
the Federal Government regarding data requirements, management tech- 
niques and systems interrelationships in the formulation of le^slation. 

(6) Conduct studies into specific problem areas and make recommen- 
dations. 

(7) Schedule seminars, symposia and prepare publications to expand 
public knowledge of and stimulate the use of modem management technology. 

(8) Encourage the Nation’s best talent in government, laltor, university 
and private enterprise to study public management problems and to par- 
ticipr'.te in the improvement and extension of modem management technol- 
ogies and their application, to public problems. 

(9) Analyze alternative methods and make recommendations of Federal, 
State, and local governmental support and encouragement of the appU- 
catiqn of modern managemmt technology to public problems through the 
use of various contracting procedures, grants, loans, cost allowances, and 
tax incentives. 

, REPORTS 



Sto. 9. (a) Within civ year after the first meeting of the Commission it 
1 I*resident and the Congress a preliminary report on its 

activities with particular emphasis on the plan for the study and investigation 
provided for in section 8 and any activities undertaken to carry out such plan, 
including an estimated budget for the remainder of the life of the Commission. 

thirty months after such 2rst meeting the Conuniseion shall submit 
u Pr^Went and the Congress a Ar al report on its study and investigation 
which shall include its recommendations and such proposals for legislation and 
admlni^rative action as may be necessary to carry out its recommendations. 

(c) In addition to the preliminary report and final report required by this 
section, the Commission may publish such interim reports as it may determine, 
inciting but not limited to consultants’ reports, transcripts of testimony, 
seminar reports, and other Commission findings. 



POWERS OF THE COMMISSION 

Sec. 10. (a) The Commission or, on the authorization of the Commission, 
any subcommittee or member thereof, may, for the purpose of carrying out the 
provisions of tWs Act, hold such hearings and sit and act at such times and 

subpena or otherwise, the 
attendance and testimony of such witnesses and the production of such books, 
records, correspondence, memorandums, papers, and documents as the Commis- 
sion or such subcommittee or member may deem advisable. Subpena may be 
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issued under the signature of the Ohaimian of the Commission, of such sub- 
committee, or any duly defdgnated member, and may be served by any person 
designated by such Chairman or member. The provisions of sections 102 to 
104, inclusive, of the Revised Statutes (2 U.S.C. 102-194), shall apply in the 
case of any failure of any witness to comply with any snbpena or to te^ify when 
summoned under av.thority of this section. 

(b) The Commission is authorized to secure directly from any executive 
department, bureau, agency, board, commission, office, independent establish- 
ment, or infitrumentelity information, suggestions, estimates, and statistics for 
the purpose of this Act; and each such department, bureau, agency, board, 
eommismon, office, establishment, or instrumentality is authorized and directed 
to furnish such information, suggestions, estimates, and statistics directly to 
the Commission, upon request made by the Chairman. 

(e) The Commission is authorized to hold seminars or informal conferences 
as it deems appropriate to provide a forum for discussion of the application of 
modern systems analysis and management techniques to the solution of national 
community problems. 

tekjhination 

Sec. 11. On the sixtieth day after the date of its submission of its final report 
to the President, the Commission shall terminate and all offices and employment 
therein shall expire. 



[E'rom tli9 Congressional Record, Aug. 25, 1066] 

Manaoixo the Public Business 

The SPE.J.KEB. Under previous order of the House the gentleman from Massa- 
chusetts [Mr. Morse] is recognized for 30 minutes. 

(Mr. Morse asked and was given permission to revise and extend his remarks 
and ito include extraneous matter. ) 

Mr. Mobsb. Mr. Speaker, today over 40 Members of the miniority of this House 
have introduced legislation which would create, if enacted by the Congrcs, i of the 
United States, a Commission on Public Management. 

Mr. Speaker, among the Members who filed this legislation are the follo^vin',’ : 

F. Bradford Morse, of Massachusetts; John B. Anderson, of Illinois; Mark 
Andrews, of North Dakota; William H. Bates, of Massachusetts; Alphonzo 
Bell, of California ; William S. Broomfield, of Michigan ; Clarence Brown, Jr., 
of Ohio ; Howard H. Callaway, of Georgia ; Elford A. Cederberg, of Michigan ; 
Don H. Clausen, of California ; James C. Cleveland, of New Hampshire. 

William C. Cramer, of Flomida ; Glenn Cunningham, of Nebraska ; Thomas B. 
Curtis, of Missiouri ; Edward J. Derwinski, of Illinois ; Robert Dole, of Kansas ; 
John J. Duncan, of Tennessee ; Florence P. Dwyer, of New Jersey ; Robert F. 
Ellsworth, of Kansas; John Erlenborn, of Illinois; Paul Findley, of Illinois; 
Peter H. B. Frelinghuysen, of New Jersey ; Seymour Halpe.a, of New York. 

Frank J. Horton, of New York ; Craig Hosmer, of California ; Theodore Kup- 
ferman, of New Ycrk ; Odin Langen, of Minnesota ; Robert McClory, of Illinois ; 
Joseph M. McDade, of Pennsylvania ; Charles McC. Mathias, Jr., of Maryland ; 
Chester L. Mize, of Kansas; Charles A, Mosher, of Ohio; Albert H. Quie, of 
Minnesota ; Charlotte T. Reid, of Illinois. 

Ogden R. Reid, of New York ; Ed Reinecke, of California ; Howard W. Robison, 
of New York; Donald Rumsfeld, of Illinois; Herman T. Schneebeli, of Pennsyl- 
vania ; Richard S. Schweiker, of Pennsylvania ; Garner E. Shriver, of Kansas ; 
Henry P. Smith III, of New York ; .T. William Stanton, of Ohio ; Bob Wilson, of 
California ; and John W. Wydler, of New York. 

, Mr. Speaker, Congress has over the past decade enacted a host of creative 
programs desigpied to solve our public, social, and economic problems. We have 
made Important strides forward in education, health care, pollution, control and 
urban development, l ut the dimensions of our remaining problems are staggering : 
10,000 of our Nation’s communities will face serious problems of air pollution ; 
the demand for water consumption may exceed the available supply before the 
end of this century ; there are 9 million substandard housing units In the United 
States, most of them in urban areas ; traffic jams cost the Nation over ?6 billion 
each year ; and scientific and tech n ical information is doubling every 10 years. 

It is clear that problems of this magnitude are not susceptible to the traditional 
solutions. We must reach beyond our history for few w’ays to manage the public 
business effectively and economically. 
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upon which It depends can improve the efficient design of housing, can sim- 
plify the planning of housing patterns, provide for more efficient and rapid ad- 
ministration of housing develops eht programs, develop testing systems to as- 
sure the maintenance of safe standards, and promise a life of greater ease and 
comfort in the home of every American. 

In education, In health services, In law enforcement — and equally important in 
rehabilitation— in the distribution of public welfare— in all these areas and 
more, the United States has within its grasp a completely new set of tools. We 
must proceed carefully ; we must proceed with order. But we must proceed. That 
Is the reason why we propose this Commission— to survey the tools at hand and 
to consider their application to the problems which confront our society. 

Three facts have led to this initiative. First, the domestic problems of our ur- 
ban sochjty are ^'rowing more awesome and complicated everyday, and too many 
assume that only government can solve them. Second, there exists a technology 
for problem solving and administration which seems uniquely suited for appli- 
cation, to these public problems. TThird, that systems management technology is 
in the hands of TJ.S. industry, which in a fortuitous alliance with Government can 
solve the problems within a framework of free enterprise. There is a ne^ for 
imlitieal creativity now ; and thus a need for the Commission we propose. 

NEED FOR A NATIONAL COMMISSION 

The tasks of management in both public and private enterprise have become 
more difficult and complex due to the ver^ nature of the problems inherent in 
a dynamic and growing society such as ours and advances in science and tech- 
nology. The problems of managing even the largest Federal programs of a gener- 
ation ago were small compared to those of today. All levels of government — Fed- 
eral, State, and local-- are finding it increasingly difi9cult to solve their com- 
plex management problems on a piecemeal basis, to a large extent because they 
lack the management techniques and skills that have bwii applied so success- 
fully In private Industry. 

Although there are studies in progress dealing with the use of systems analysis 
in several specific nondefense areas, the questions of where the systems approach 
is most applicable and how it best can be applied are still largely unanswered. It 
is our belief that these crucial questions require the attention of a Commission, 
appointed by the President and the Congress, to include the best minds in the 
field of modem management technology. TIhis Commission can complete a com- 
prehensive study and Investigation, taking utmost advantage of the assistance of 
such testimony and consultation from recognized experts in the field as can be 
obtained during its active life of 30 months. 

Some of our distinguished colleagues have recently introduced legislation 
which would authorize the expenditure of public funds, either directly by execu- 
tive departments or through grants to the States, for contracts with uni vei si- 
ties or other public or private institutions or organizations which would attemp to 
apply the systems analysis approach to public problems. We fully support our 
colleagues on the basic issue of stimulating governmental support for such en- 
deavors, but we also believe that a national commission is required first to 
provide the overall analysis and informed recommendations needed by all gov- 
ernmental authorities who may have reason to use the systems approach in the 
future. 

Initially this Commission must define the problems involved. Then it must de- 
termine the applicability of the many systems analysis and management tech- 
niques as they relate to a myriad of problems ranging from those relatively sim- 
ple and local in nature to extremely complex national Issues. Finally, it must 
recommend optimum means for developing government-private enterprise coop- 
eration to encourage and support the techniques found to be applicable. Unless 
these crucial points are investigated thoroughly, we will not be able to provide 
guidelines for the many future applications of the systems approach, and in- 
stead we will be limited to trial and error procedures. We require a “conceptual 
definition” phase— to borrow from Department of Defense terminology— Jbefore 
we can move full speed into the implementation phase. This, in fact, is merely 
using good systems analysis procedure. 

Technology will continue to expand, and the Commission should anticipate 
its growth. The Commission should become a repository of information on how 
the management techniques presently available have been applied, provide in- 
formation and guidance to business and government through seminars, confer- 
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publications and encourage the best talent in government, 
DuiineM, and the universities to study public managemv*nt nroblems It Mhnnid 

adm t^bttes can ^ S In^ 

administrative processes on a continuing basis. It should address itself to the 
WMUou of uow to taure that aew tegWative propZ. p?o"to 

*>yfitems “lanagement possible and take into accSunt the necessarTin- 
terrelationships between programs and agencies. ^ 

NEW MANAGEMENT TOOLS 

What are these new management tools? Although there is no comnieteiv 
accepted name or definition covering the whole area of new mLweS tS 
nology, it is generally referred to as the “systems approach”. The concept has 

tiot”fl?.rt^ A Department of Defense, the National Aefonau- 

^ Administration and the aerospace industry for the development 
®*^ major weapon and space systems. Although the term 
means a new one, the high degree of expertise In this area now 
available within a si^ble segment of TJ.S. industry and the Federal defense and 
space agencies has only recently come of age. 

The systems approach is a way of thinking about the job of management It 

hfnitufn Ae”i®®w the Jb(*st solution to a complex problem or com- 

*>y means of a logical process of Identification and control 

iUtv ?o Lw W®?‘“* ^^® ^y**®*"* approach is Its 

® tremendous numbers of diverse and interactinir 

fwpro^ew as^'H^^^ ®°^^ stabilires but creates the conditions 

The approach has two main features. First, the problem or problems to he 
solved are rigorously defined, ia terms of performance objectives rather than In 
product specifications or particular technologies. Thus instead of sici- 

sewage, or antipollution devices required to 
management system in a community, the system 
«ii®+i!'®f ^ de^ed In terms such as the desired purity of the water sup- 

allowable impurities in the air, and the convenience desired by 
sdb^u^^'^^^^ disposal of solid waste— all tied to a realistic cost rnd time 

feature of the systems approach is Its emphasis on the interrelations 
dividing a problem into manageable suhproblems 
inde^ndently, the systems apr*oach enables the managers to 
2fj£ implement a plan capable of achieving the entire objective. It pro- 
vides for comprehensive planning, traces out t.\e effect of any set of choices and 
decisions up^ all other relevant decisions, and then arrives at the solution to 
the total problem. Thus the problem of water resources for any given area in- 
volves water sourc^, land use, urban development, waste disposal, and recrea- 

®®‘=\^?ctor is so closely linked with the )thers“th^rX 
lem must be looked a t as a whole. 

Systems analysis has Jb^n described as “a technology which applies the scien- 
tific methodic the allocation of limited resources among a variety of competing 
demands, ^e goals of the system are defined — the train must arrive on time ; 
the constraints and conditions are stated— cost or time limits. Systems analysis 
coSon”^ optimum satisfaction of the goals within the sta'ti! 

by « posslbllltlw have already heen recognized 

Technology, Automation, and Economic Prog- 
teSj^ In Its February 1906 report, pointed out that ; 

development of systems analysis capabilities in 
indmdual branches of the Government and In Congress. Beyond this, there is 
iJlFi’"®!?®’' ?"es«on of how these different intellectual resources, which kiErbeing 
employed primarily to deal with the programs of the agenda, can he coordinated 
and for the analysis of the various social problems that confront us.” 

addition to specific recommendations for the application of new technologies 
and management techniques in such areas as health care, transportation, control 
of air and water pollution, and housing, the Commission pointed out the nS to 
Improve the dedsion-making process which determines the priority of vSious 
proposals. The Commission said : f 
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"Such decisioiu are often made piecemeal with no relation to each other — 
veated interests are often able to obtain unjust shares, and — few mechanisms 
are available which allow us to see the xunge of alternatives and thus enable us 
to choose with a comprehension of the consequences of our choices.” 

CUHBBNT EXAMPLES 

Examples of attempts to apply these modern management principles to State 
and local affairs already exist. 

The so-called "California studies” make up one such set of examples. In 
November 1904, the State of California announced its plan for the application 
of systems engineering techniques to four Important public problems. 

This plan was predicated on three primary considerations. First, national 
consideration was being given to the possibility of reduced Federal spending In 
defense. Second, California had a particularly large Investment In the defense, 
aerospace, and electronic industries, and was therefore particularly vulner *bl> to 
a cutback. These industries also provided the State with experienced ; *'tl- 

tioners In systems technology. Third, the State had a continuing conce) ?if 
a number of problems: air and water pollution, crime, population gvo\ h ‘ 
planning, welfare, education, and so on. 

Preliminary discussions between the Govenior's ofliee and Industry ’ ■ nc v; 
indicated that there was considerable enthusiasm for initiating studies to i i 
mine the feasibility of applying "systems engineering” and "systems anaU is' 
to socioeconomic problems. As the likelihood of reduced defense spendlnis: M 
minlahed, the focus of these discussions changed somewhat from "How can 
we help the distressed aerospace Industry?” to "How can we make a new and 
broader use of available skills?” 

Following a round of competitive bidding In which each bidder outlined the 
approach he would take and the resources he would apply to the study, the 
State of Callfoma awarded four $100,000 study contracts to aerospace firms. 
The areas selected for study were transportaton, waste management, crime, and 
information control. 

The State of California Is currently evaluating, with the assistance of the 
Ford Foundation and others, the results of these four studies. Preliminary 
evaluation indicates that It Is feasible to apply the systems capability of the 
aerospace Industry to socio-economic problems and produce meanin^ul and 
valuable results. In fact, California Is so enthusiastic over their success that 
additional studies are being Initiated to utilire the systems approach In analys- 
ing land use in Santa Clara County and statewide social w'elfare programs. 
The State antcipates conducting follow-on studies on a solid waste subsystem 
of an Integrated waste management system, a statewide crime information 
system, and a federated statewide Information system tieing together all State 
and local agencies. 

One can cite many other Examples of systems analysis applied by forward- 
thinking governments. The city of New York, under the dynamic leadership of 
John Lindsay, Is moving toward a near real-time information system which will 
*Ie all of the city’s departments and agencies into an integrated computer-based 
system. This system will provide data In usable form for the policymakers as 
well as for those at the operating level. 

New York State Is currently developing a computer-based identification and 
IntelUgence system for law enforcement, the first of Its kind In the world. The 
system will provide unified Information to all State and local agencies which 
deal with the administration of criminal justice. The agencies will have ac(K is 
ordy to that portion of the Information which falls within their respertive legal, 
right-to-know restrictions. The scope of the system is broad : 

"In support of the normal daily operation of (state and local) participating 
agoncles, the fully Implemented system will provide rapid access to summary 
criminal history, as well as detailed criminal, social, and modus operandl data 
on each subject; will rapidly transmit graphic data, such as photographs and 
fingerprints, fraudulent checks, warrant-and-wanted notices, stolen motor vehi- 
cles, stolen property, la indry marks, stocks and auto registration forgeries ; and 
will provide direct scanning and computer-based searching of all fingerprints on 
file, tJL’e arrest and disposition reports, and intellgence Information.” 

Even in the International field the systems approach Is finding adherents, 
The Greek Government announced last March that It is negotlatng a multimil- 
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lion dollar contract with a large dlveralfled American Industrial concern for re- 
gional economic development on the Island of Crete and western Peloponnesus. 
The U.S. Arm, applying the system approach and developing proposals for re- 
view and approval by the Greek Government, will provide the management 
capability. In 10 years It s hoped that both regions will be Industrialized and 
transformed into tourist attractions. 

These illustrations only scratch the surface of the many large system projects 
we can anticipate. We can reasonably predict that many other public problems, 
as yet unheard of, will demand solution. As Mr. Karl G. Harr, Jr., president of 
the Aerospace Industries Association, has stated, "only if this stuation is fully 
grasped, only if the experience in coping with such problems which are already 
at hand is analyzed and applied, and only if the total potential for addressing 
these problems is positively exploited, will future managers both in government 
and out have the tools with which to marry technological advances with a society 
of free men and free institutions.” 

We need to focus attention on these challenging ideas at the highest levels of 
govemmfmt. The examples cited indicate that the systems approach can be 
used. However, we need to take a longer, more comprehensive, look at the 
total opportunty for applyng the resources we have available to us. The pro- 
posed Commission can provide this necessary perspective. 



THE JOB OF THE COMMISSION 

What si^iflc types of questions could such a Commission be expected to study 
and investigate? 

One question would involve the deflniiJnn and categorization of those social 
and economic, problems in the nondefense sector to whch the application of the 
systems approach appears to hold promise. Some of these are obvious, particu- 
larly at the national level, but others such as local community problems are 
m^ obscure and require thoughtful analysis. 

The California studies provide a representative listing of the most crucial of 
the current problems facing a large State. But other States and local communi- 
ties will have different needs which can also be approached from a total systems 
standpoint. At the national level, the problems of relating sometimes conflict- 
ing state and local problems into an integrated regional or national system re- 
quire a thorough analysis. 

The distinrtioM between the use of systems techniques for planning, organiz- 
ing, and controlling public programs also deserve considerable attention by the 
Oomml*wion. Planning proc^ures and tools such as the Planning, Programing 
System (PPBS), cost-beneflt analysis, mathematical modeling 
shnulation, o^ratlons analysis, and others need to be studied In the con- 

Federal, State, and local government plan- 
nl^ operations to determine how they can best be utilized. 

The planning, programing, and budgeting system— PPBS— Is an adaptation 
of a managemrat t^l originally used by the Department of Defense to develop 

planning operations of the various defense 
operations of the Department. PPBS Is cur- 
rently being install^ throughout the executive branch of the Federal Govern- 
mcnt flnd Is eIso being studied by severnl StEte End city govemmentSi It seems 
certain that the g^eral prlndplea ot ITUS will he appllSeTd iShaw^r 
datory for most future public programs. man 

Cost-beneflt analysis, w cost-effectiveiiess evaluation. Is another management 
planning tool develop^ by the Department of Defense. It provides a framV 
work of analysis enabling us to select between competing programs based on 

aeveral alterative a^roa?hk In the 

lu^, benefits or effectiveness can l)e defined In terms of kill probability or nav- 
quantitative measures. In the nondefense sector, the diid- 
Utica^ commS extremely complicated by human factors and po- 

The uw of mathematical modeling and simulation Is widely used In manatie- 

Illustrate the effects of specific decisions In particular 
business situations. Many other variations of modeling are In use all with tho 
obJecUve elMnattag the need for coetly trial and er^r ta tte SaT^vToAd 

certain limitations which need to be analyzed In conjunction 
with their proposed application. ^ conjuncrion 
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These planning tools can be effective in streamlining the decision-inaking 
proceaees Involved In any type of public program. The dedsiona, of course, 
remain the responsibility of the authorized officials, but the facts re<iulred to 
arrive at these decisions can be made more readily available and useful. 

Other types of management techniques develop^ recently are concerned with 
the control of complex programs during their Implementation. These manage- 
ment tools are Identified by such acronyms as PBRT, PBRT/Cost, PAR, and 
many others. Badcally they can be described as near real-time computer-based 
Information systems, such as those being developed In New York State, which 
provide the feedback Information on program activities that Is necessary to 
quickly isolate problem areas for prompt management action. These techniques 
have been proven In some of our largest weapon system developments such as 
the Polaris and Mlnuteman ballistic missile systems. They now need to be 
studied as they relate to public programs In the nondefense area, where success 
Involves a large human and social element rather than the hardware-oriented 
output of the defense and space fields. 

THE BOM OF GOVERNMENT 

Overriding all of this Is the question of an optimum organization — ^both at the 
public and private level — to accomplish effective system planning and Imple- 
mentation. This question of organization leads logically to a Commission review 
of the appropriate relationships between and among several overlapping systems 
and the demands thus placed on intergovernmental coi>rdInatIor. at the FWeral, 
State, and local levels. 

Should there be a program manager responsible for ail activities In a given 
problem area and organizationally located In one level ox" the several State and 
local jurisdictions which may be Involved? Or should the responsibilities be 
divided among several jurisdictional authorities? In either case, should an In- 
dustrial prime systems contractor be hired on a turnkey basis? Or should the 
systems management responsibility reside within the Government, with major 
pieces of the job given to several assc/clate contractors? These and many other 
questions need studying to determine the best of the multitude of iqrstems man- 
agement techniques for use In any given situation. 

The geographic boundaries and historic charters that once created obvious 
adminlri.ratlve divisions are no longer of central Importance. Bor example, the 
problem of pollution In the Merrimac River Is one Involving at least two States 
and several local communities. They must find nev,' means for working together 
to solve this proliiem, Irrespeetlve of jurisdictional lines. 

Functional Interests have already been the foundation for hundreds of new 
governmental units : agencies and boards to run airports and ports, to adminis- 
ter reservoirs, to build highways and to educate children. The resident of Bos- 
ton Is governed not only by the city government, but by the Massachusetts Port 
Authority, the Metropolitan District Commission, the Massachusetts Bay Trans- 
portation Authority, and a plethora of other boards and commissions. An aware- 
ness of these revolutions In jurisdictional authority must be Included in any 
thorough analysis of government's partnership In public programs. 

We are all aware of the problems which can arise when two programs or two 
levels of government. In pursuit of separate but somewhat overlapping objec- 
tives, proceed with tunnel vision toward their respective goals. This situation 
arises on the national level as well ns on the local leve. The need for Intersystem 
management to coordinate such efforts Is apparent, but the optimum methods 
for accomplishing It need to be determined. 

One source which can be tapped to asedsit In this endeavor Is the wealth of ex- 
perience In the systems approach residing within those Federal research and 
development agencies Involved in the Nation's defense and space effort. There 
Is a need to determine how the other Federal administrative agencies and State 
and local governments can best expense their own personnel to this experience 
by eross-tralning programs with the Department of Defense and the National 
Aeronautics and Space Administration, There are attempts now being made to 
accomplish some of this Interagency transfer of system's experience. For ex- 
ample, the Institute for Defense Analysis and the Department of Defense have 
developed the defense systems analylsis education program. Officer and civilian 
t>ersonnel from the Department of Defense, the Department of State, and the 
CIA are receiving training by IDA and University of Maryland personnel In an 
effort to fill the need fo’* decislonmarkers skilled In systems management tech- 
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*»timiilns of a national commission investigating the onoortunlties 

OOVeSNMENT-INDUSTOy OTI.A.TiOWBHirS 

Another area for Commission study would moat certainly involve an appraisal 
of the proj^r relationships between the various levels of government and the 
Question of the proper balance between public and private 
Inv^tment must receive careful analysis. The level of governmental activity 

problems and It la doubtful that the approach that 
wtisfles one clatM will be useful In another. The Commission w’ould be expected 
to recommend the best means for stimulating private Investment wherever pos- 
sible. Convewely, where direct Government toveatment Is neceiaary; thf(^^ 
Fe tol aSJwaf fun^ds^ 'HUggerted guidelines for the proper balance between 

As we prM(^l pa^ the Initial phases In the application of the systems ap- 
proach to public problems, It will l>ecome more Important to use the best possible 
techniques for supporting private Industry. The possibilities Include several 
typ^ of modem contracting methods, such as Incentives and award fees; and 
various other financial transactions to stimulate private ’‘ffort, such as loans, 
tax incentives, and cost allowance's. Also needed is an analysis of which level 
of government Is best qualified to handle the end funding and with what control 
from other authorities. It Is likely that different procedures will be suited to 
different sltuatl^s. It Is quite iwssible that the Commission's efforts can lead to 
oetter methods than have yet been devlse<l for solving the procurement problem. 

mnUSTRIAIy HTSTEMB CAPAWLITV 

Along with study of the applicability of the systems approach and the Gov- 
ernment relationship to systems, management, the Commission can investigate 
the requirements which will be placed on priv'atc lndustry--~both in aerospace 
and nonaerospace companies. It Is highly proi)able that even those aerospace 
eom^nles with the most experience with the systems approach will find that the 
a^llcatlon of this approach to new kinds of publle problems Is different from 
their pwt experience. The California studies have shown that the systems 
ap^oach Is feasible, but that Its application requires a certain amount of ex- 
perimentation to determine the best way to proceed. In other words, the systems 
approach cannot be tran^erred directly from the aerospace environment to 
swioeconomic concerns without some modification and a learning process by all 
those Involved. 

In fact, the review of these studies by the California Department of Finance 
^nts out many problems which require further study. Systems analysts from 
the aerwpace Industry are used to working for large, rich, monolithic organlsa- 
tions. State or local agencies, and even the Federal agencies concerned with 
^loeconomlc problems, must operate with limited budget® which cannot readily 
be expanded beyond estimates. Changes In legal authority and In budgets 
and procurement regulations may be required. 

In the aerospace context, the value of a system Is usually well defined In terms 
of capability versus dollars. But In government these values may be less clear. 
^1? murder prevention or a .W-perc ent reduction In air pollution Is diffi- 

cult to define quantitatively. 

The California evaluations also noted weaknesses in certain broad areas 
common to each study. There was a feeling that conclusions were perhaps 
^ positive for the brief nature of the studies and the size of the problems. 
There was a feeling that some of the Ideas presented were Imaginative and 
appealing and very probably workable, but not totally and adequately proven. 
In some cases, the cort factors for Implementing the presented recommendations 
WCTe considered Inadequate. There was concern that many of the legal and 
iwlltical Problemr In Implementing the recommendations had been slighted. 
It \va« found that the establishment of criteria for the evaluation of any activity 
WM ejrt^ely difficult and frequently highly arbitrary. Similarly, the analysis 
of meth(^8 of evfiduatlon against these criteria was often Inadequate. A wten- 

J, communication between the systems oriented 
scientists and the specialists In the sutMtantIve areas. It was found that 
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udentlstH and englneerfl whose background Is in military culture hard 
sciences often find It difficult to commimicate with those steeped In social, eco- 
irtwnlc, political, and behavioral sclenceb. ^ ^ 

•These points are mentioned not to degrade In any way the notable success ot 
the California studies and the excellent jobs done by the com^^ 

Involved. They do emphasise, however, the need to Iron out some of the natural 
problems of transition from one frame of reference to another. 

BOU5 OF SMAU. BUSINESS 

An important area for Investigation Is the role of small business In the solu- 
tion of public problems. It Is clear that the Industrial teams required for Imj^e- 
mentatlon of these socioeconomic systems will not be made up entirely from big 
Industry. The unique talents of small business will be required as much he:e 
as they have been In the develwment and deployment of weaj^n and 
systems. Yet to be determined, however, are the specific con^tributlons whim 
small business can make, and even more Importantly, how they can best be 

brought Into the scheme of things. i., t. „i 

An excellent -example of one of the approaches which has already Iwen 
taken In this area Is a recent executive seminar entitled "The Management of 
Growth and Technological Change,” conducted by Northeasteni University and 
Harbridge House and sponsored jointly by the Bmall Business Administration, 
the Department of Defense, and the U.S. Arms Control and Disarmament Agency. 
This seminar provided a forum for ^ corporate executives, representing small 
technically based firms In the Boston area, to explore, by meam of ca^ studies, 
(^xp6rienc6B of firms which bad responded successfully to drastic chang^ In 
their product markets. The seminar also highlighted the management tech- 
niques Involved In analyzing corporate capabilities, market prospects, and the 
development and ex.cutlon of a strategic Plan for gro\^b. Even more Im- 
portantly, It served to stimulate tie collection and analysis of data by the 
isirtlclpatlng firms and the development of a plan for Individual company 
growth. The program was so successful that Northeastern University Is now 
undertaking additional case studies for use In future seminars. 

The Commission could undertake an expansion of this seminar concept in 
cooperation with universities throughout the country. Its findings can pi^Ide 
an Imimrtant service to the small business segment of our economy as It strives 
to keep pace with rapidly moving technology: ^ j, a 

In addition, these findings can be expected to speed the adoption of modern 
systems analysis and management techniques by smaller companies In non- 
aerospace Industries, so that they too will be capable of attacking public pro^ 
lems using the systems approach. We would expect the final Oommlssl<m report 
to be a highly educational monograph which can be used by these ccanpanles 
and, In the field. 

LABOR BARTIOIPATION 

We consider it most Important that organized labor play a significant role 
In the activities of the Commission. There will be many questions to answer 
concerning the reiiulrement for retraining and relocation of the labor force 
In resimnso to the application of new technology and modern management In 
public programs. Other groups, such as the National Commission on Tech- 
nology. Automation, and Economic Progress, have studied this area, but more 
effort Is required. We must Insure that the high productivity and capeblUty of 
this Nation’s labor force Is utilized as efficiently as possible in any of our plan- 
ning for the future. For In the end, no matter how good our scientific and man- 
agement tools may be. It Is the worker who digs the holes, lays the bricks, and 
connects the wires which give any project Its final form. 



USJNO UNIVEBSITV BESOUECES 

The university community can also participate in and contribute to this 
endeavor In several Imiwrtant ways. A number of colleges and universities 
are already offering courses and degree programs In operations research, and 
business and engineering administration programs reflect the emphasis on new 
management techniques. The number of data processing complexes In the uni- 
versities has nearly doubled In the past 8 years. In fact, the requests m the 
86 colleges and universities seeking assistance under the National Science 
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I^naatlon imputing faellltles program totaled 114,664,816 for flacal year 

1666. The effwtlven^H of these programs should certainly be a subject for 
careful study by the Commission. j « ouwjcvi, iw 

In addition, there Is an obligation to utilize the Intellectual resources of the 
university In both an objective determination of the problems suitable for In- 
vestigation and in the applicability of the various management techniques to 
these problems. This will provide the universities with an Important opportunity 
to gain Intimate knowledge of the real problems confronting the managers of 
public programs. This knowledge will enable the universities to i»repare future 
XSuf ®^™®«agers through revision of current curricula and addition of 

ncv\ courses. One educator has called for the development of “highly auallfled 
generalists— men able to correlate knowledge In different fields In a meaningful 
and predictable way. Furthermore, there Is a logical argument that Snaring 
Is now taught backwards, producing specialists In various technical disciplines 
Instead of graduates with "broad systems understanding" which puts business, 
^^kineerlng, economic, social, and other problems in perspective. 

To counteract this tendency, the Commission could study the feasibility of 
Government cooperation In establishing or encouraging the formation of Inter- 

university which would combine the study of all 
aspects of current and future public sector problems. 

COMMISSION OPERATION 

u questions and Issues to study and investigate, the 

i f fruitful existence. The Commission would 
whedule of hearings, receiving testimony from the recognized ex- 
A*#*”" representing all segments of our society. It could draw 
advice of consultants as required, and could contract directly with prl- 
conduct more detailed studies of certain specific subjects. If 
addition. It would be appropriate for the Com- 
mteslon to sponsor one or more seminars In order to stimulate Informal dlscus- 
slon Md help to generate additional support from both public and private lead- 
ers. The seminars ^uld be held on a geigiaphic or funSal 6^1? 

.oirL definition phase, the Commission will have com- 

pleted Ite prellnilnary analysis of the subject and prepared an Interim report for 
submlss on to the President and Congress. This re^rt wiU S 
description of the problems to which the Commission Is addressing Itself a pre- 

up to tMKXM ” 

To 0 final report will contain explicit plana^ Including completed case examni^a 
particular systems analysis and management procedures to specific 
public prob^ms. These plans would contain estimates of cost, stafifllne reoiilro- 
ments, schedule, skills required, and other hard data for each appllcatlo^i ^ that 
any government agency at the Federal, State, or loSl level 
access to usable guidelines. In addition, the CommlssIon’fSaTrewKo^ 

Ke^aVd^^e^^ 

~ s af«ro7»aS; 

We have attempted to describe some of the benefits and accomplIshmpnt« wiuap 

systems techniques to our many national and 
that none of us can forecast the full measure 
Nation whIch such an endeavor may ultimately provide We 
are equally certain that the use of modern technoloav couS wuh 

IFrom the CongreaiionAl Record, Jan. 10, 1007 ] 

National Commission on Public Management 

on i-uDiic Management with the mandate of determining whether the 
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management techniques of systems analysis, developed so successfully In our 
5 ^ce and defense programs, could be applied to the solution of nondefen^ public 
problems such as transportation, pollution control, health services, and others. 

time we have received considerable expressions of Interest and support 

concept of using our most modern management 
tools to Improve the quality of American life. 

On November 4 the board of directors of the TJ.S. Chamber of Commerce gave 
iM endorsement to the measure and we have lieen most heartened by the expres- 
sions of Interest from the business community. 

There Is also Increasing evidence at all levels of government that the old ap- 
proaches are no longer sufficient. In our Initial statement we commented at 

contracts, and we have also been made aware 
of the efforts In New York State, New York City, and other areas to use these 
new tools to Improve governmental efficiency and effectiveness. Vice President 
Humphrey, speaking on November 16 , said : 

We h^e s^n, too, what government research and development contracts 
the university and to private corporations have produced In overcoming 
iffSi technological obstacles In the remarkably short time. 
ime same partnership concept, the same systems approach; the same Invest- 
ment In rosearch and development, applied to other public needs may prove to be 
the vvay In which our rich nation may Anally l>e able to overcome economic and 
social problems which have been generations In the making.” 

Senator Nelson of Wisconsin has also Introduced legislation that would ap- 
proach the application of modern management to the public sector. In short, 

growing agreement that rational management will be re- 
quired If we are to allocate our resourses wisely and develop comprehensive 
approaches to our mammoth public problems. Right here In the Congress we 
a start In this direction last year In passing the Demonstration Cities and 
uean Rivers J^storatlon Acts, each designed to encourage a comprehensive 
program to revitalize our cities and clean up our rivers and streams. 

. hopeful that w'e can focus attention on these new tools at our dlsiwsal 

In the ^h Congress and am reintroducing the bill along with 40 of my colleagues. 
Early hearings on the measure would help to educate the Congress and the public 
on the possibilities for a completely new attack on our national problems, on the 
dimensions for participation that these tools open up for the private sector, and 
on the experience of States and cities in applying these techniques. 



Mr. Morse. I would also like to submit for the record and call to 

C!Iiairman, an editorial which appeared in the 
Washington btar on January 16 endorsing the approach w'hich I have 
discussed. 

Senator Ne^n. That will be printed in the record also. 

(The editorial referred to follows :) 



[From the Washington (D.C.) Evening Star, Jan. 16, 1967] 



Wanted: Space-Age Government 

Amid the uproar as the 00th Congres;8 opened for business was a little-noticed 
bill Introduced by Representative P. Bradford Morse of Massachusetts. We will 
hear of this nwasure again. For It not only has the backing of 40 other Repre- 
sentatlve:-* and 10 Senators, but It proposes a remarkable Idea : Applying private 
techniques of the space age to our creaking government machinery. 

The bill would create a National Commission on Ihibllc Management. Mem- 
by the President, would study and recommend ways In which 
sophisticated tools of Industry, such as computers and systems analysis would 
be used to solve public problems. 

There already Is precedent for such action at the state level. New York State, 
for exai^le. Is developing a computer-base<l intelligence system for law enforce- 
ment. California, aided, by the Ford Foundation, hag farmed out contracts to 
aerospace firms to study hew the state can best solve problems In transportation, 
waste disposal, crime and information control. 

The point of all this Is that while the problems of urban life have been mount- 
ing and Increasingly thrust upon the federal government, the techniques of 
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dealing with them have not. Welfare, for example, is a maze of federal, state and 
local jurisdictions. Flood control is supposedly the domain of the Corps of 
Engineers, yet what happens 200 miles upstrean* in forest cutting and planting 
has a direct effect on floods — and comes under the purview of other government 
agencies. 

Mr. Mor^e and his colleagues are to be commended for stepping back and view- 
ing the problem in a new perspective. Congress should open hearings soon on this 
brMd-gauge proposal. The richest, most powerful nation in the world should 
make sure it is availing itself of the best management tools available. 

Mr. Morse. With respect to the difference between the two bills, 
there are minor differences between the bill originally introduced in 
August in the House and in the Senate, and the bill which has ]^en 
introduced this year by Members of the U.S. Senate. 

Section 1 of the bill which has been introduced by Senators Scott, 
Dominick, and others in the 90th Congress makes specific reference 
to unemployment and education in section 1. 

In SMtion 2 of the bill, which deals with the membership of the 
Commission, the Commission would be composed of a Chairman, a 
Vice Chairman, and 11 other members. In the original bill and in the 
present House bill, section 2 specifically requires congressional Mem- 
^rs, two Members appointed by the President of the Senate and two 
M^bers by the Speaker of the House of Representatives. 

The bill which has been introduced by Senator Dominick, Senator 
Scott, and others in the Senate this year does not have the requirement 
for congressional Members. I would like to point out that in tlie event 
your committee does conclude that som© combination of the Nelson 
approach and the approach we have offered previously is feasible ar ^ 
xr Commission might be in order, I would urge that congressional 
Members be included in whatever recommendation the committee 
maK3s. 

, ^ pre^nt Scott-Dominick bill differs from the original 

bill in the compensation for members of the Commission, which was 
originally $100 a day. According to the current Senate bill, it is $75 
a day. 

S^tion 8, subsection (a)(6) of the bill identifies specific problems 
and includes in the new version unemployment, public welfare, educa- 
tion, and other specific problem areas. The new Senate bill in section 
7 provides for the authorization of a half million dollars maximum for 
the first year. The House bill provides for an authorization of only 
$200,000. I think the Senate figure is far more realistic. 

I do not see any basic inconsistency between the National Commis- 
sion approach which I have recommended and the Scientific Man- 
wwer Utilization Act which the chairman has nroposed. I think 
clearly the goals are the same, but I would warn against confining 
ourselves to a grant-in-aid approach at this time. 

Senator Nelson. I didn’t hear what you said. 

Mr. Morse. I think the two bills are compatible. There isn’t any 
basic inconsistency. But I do have some doubt as to whether we should 
confine ourselves to a grant-in-aid approach, which seems to be the 
pnncipal purpose of S. 430. 

Since the initial introduction of the Commission bill, which is 
H.R. 20, a number of projects already underway by States and others 
have^been brought to my attention, We are all familiar with the 
California projects, which involved State contracts. I am also aware 
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of other studies which have been initiated by pi xvate mdustry and then 
brought to the attention of Government agencies, of consortia of sys- 
tems and nonsystems firms combining to develop a systems approach 
to a specific problem, and of systems models developed for one area, 
but with application for others. 

In short,! think there is so much activity already underway in this 
field that we should take a comprehensive look at the “state of the 
art” and try to develop a coordinated approach to our mutual goal; 
in other words, take tlie “systems approach,” 

There is a danger that we will fragment our efforts in this field, 
just as we are now fragmenting our efforts in transportation, pollu- 
tion control, and the other areas where we seek change. The Cali- 
fornia experiment worked particularly well in that State because of 
the presence of the leading aeiospace firms with the system capability 
and the academic base for university-industry cooperation. I am not 
sure tliat this model would be as applicable in other States. 

Wliat I would suggest, Mr. Chairman, is a combination of our two 
approaches. I see no reason why a National Commission on Public 
Management with a broad mandate could not serve as the administer- 
ing agency for the types of contracts you contemplate in the Scientific 
Manpower Utilization Act, while at the same time exploring other 
possible financial approaches and making a complete study of the 
techniques for the solution of the problems which plague us. 

I do not suggest that the Commission bill does not lend itself to 
amendment. I would be interested in suggestions as to how to insure 
that rapidly advancing ttcfinology would be available to Government 
on a continuing basis. Rapid obsolescence is one of the principal 
problems we face. I would be interested in comments on the esti- 
mated cost of the Commission’s efforts in terms of its very broad man- 
date. . And I would welcome comments on any of the specific duties 
of the Commission as listed in section 8 (a) of K.R. 20. 

There is really much more at stake here than any individual piece 
of legislation. We are on the threshold of an entirely new approach 
to the management of the public business. Last year an esteemed 
political scientist told me that the concepts which were included in 
the bill which I filed and the bill which the chairman of this distin- 
guished subconimittee filed were as much of a dramatic departure in 
the field of political science as the discovery of the atom bomb was in 
the physical sciences. 

The hearings which you are holding this week are part of an impor- 
tant educational process both for the Congress and for the public. 
The implications of our mutual exploration are great : for intergov- 
ernmental relations, for the structure of Federal, State, and local gov- 
ernmental units, and for the relationship between business and 
government. 

I think we can go forward with specific projects as contemplated in 
S. 430, but I think we must also make the broad inquiry th*’ is sug- 
gested by lI.R. 20. 

Thank you very much, Mr. Chairman. 

Senator Nelson. Have you had tlie opportunity to check on what 
source of j^rsonnel there might be for heading up any kind of pro- 
gram in the systems analysis field; that is, where are they being 
trained, apart from the aerospace industry, for eitample ? 
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Would it be part of your idea that the National Commission would 
explore the question of where you will get the personnel to be utilized 
by the btates and the Federal Government to be used in this program 
or systems analysis? ^ ® 

^ Mr. Morse. The trick would be finding the people to do the job, Mr. 
UMirman. There is a great abundance of competence in the private 
sector. I am ple^^sed to note that in recent months a number of cfov- 
emmental agencies have obtained the services of the people who have 
been trained in the systems disciplines. ^ ^ 

For example, Dr. William Wliitson has recently been retained on a 
consulting basis by the Agency for International Development to in- 
quire into the feasibility of the application of systems techniques to 
our foreign aid program. ^ 

The Department of State has a small office within it which is seeking 
0 determine the application of systems management techniques on 
som§ of our diplomatic problems. 

One of the great difficulties both agencies have had has been 

ype of ac- 
lommission 

of d^etermining the pail ability o ^ skilled and trained systems people 
for this kind of public application. ^ ^ 

think there is any question about the 
Idea of using a commission approach to make some kind of a study 
and evalupion of the status of the art and the need for the applica- 
tion of this con^pt. I certainly endorse that concept. However, is 
It not true that there do exist the specific problems ri^t now in which 
tion?” ^ concept; for example, air pollution and water pollu- 

The big problem has been that we have tackled this issue of pollu- 
tion piecemeal and in fragments in various parts of the country. The 
facts IS it has to be tackled on a natonwide basis. Air and water 
travel across State lines. What happens in New York to Lake Erie 
affects all States bordpmg that lake. What happens to Lake Mich- 

pollution is conerned, affects Green 
my in northeast Wisc^sin, and the whole coast of Michigan. 

happened in Boston yes- 
terday? They had an excess of air pollution. They found it was 
because the wind was coming from the southeast. The air pollution 

fhp all the smokt^ from 

the Health and Welfare Building and that is what was creating the 
air pollution. ” 

Senator Nelson. I think that emphasizes the fact that the problem 
^ If S? looked at in toto and evaluated on a nationwide basis. 
wWvA ff 7®®- 7 appropriate that Federal agencies, 

stSteSaSd tobe laaible, 

n "if Commerce at the present time has let a systems 

iriSnL systems management contract, with 

^ rail transportation in the northeast cor- 

ridor. I think this is a perfectly proper application. 

f„ri ,, seem to me, and I plead my own ignorance and lack of 
full understanding of the systems techniques, that it is desirable 
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that we get the best minds in our society to make a broad gage 
study as to just how the techniques should be applied rather than 
once again doing it piecemeal. 

I am apprehensive about doing things on an ad hoc basis where 
it seems to me we should first make a comprehensive study of the areas 
of feasibility. There may be some areas which quite obviously would 
lend themselves to the application of systems techniques. The chair- 
man has mentioned waste manager ‘ent and pollution control. Trans- 
portation is another. 

There are perhaps many other areas in which systems techniques 
would immediately lend themselves or would lend themselves after 
study. 

Our postal system certainly is something that ought to be thought 
of, perhaps, in systems terms. There are some oi the problems of 
education that certainly would, with the proper understanding, be 
subj^t to improvement by the application of systems twhniques. 

I think we have to get the best minds in our country to think about 
this in an organized way before we can really hope to gain the full 
advantage from the techniques which our private sector, especially 
our aerospace and electronics industries, have developed. 

As I said, Mr. Chairman, I don’t see anything inconsistent about 
this sort of study that I suggest and the solution oi specific problems 
which are suggested by the chairman’s bill. I do have some doubts 
as to the grant-in-aid approach. It is not that I argue against it; 
I don’t. JBut as the chairman just noted, many of the problems that 
we have are national problems. 

The matter of pollution is a national problem. The water that 
goes in the Merrimac Eiver from New Hampshire to Massachusetts 
doesn’t purify itself when it passes the State line. 

I am not sure that limiting ourselves to grants-in-aid to the States 
is the proper approach. I think we confine ourselves unnecessarily 
when we do that. But I would certainly urge that you and your com- 
mittee carefully consider the combination of the two approaches: 
the creation of the Commission and tire inclusion among' the Com- 
mission’s responsibilities of serving as the agency which would make 
the awards which are contemplated in S. 430 . 

Senator Nelson. The bill that I introduced does contemplate grants 
to individual States and to groups of States where the problem is 
regional. 

Mr. Morse. Yes, and I applaud that, Mr. Chairman. 

Senator Nelson. I think we all recognize that the so-called concept 
of systems analysis, itself, is very old; that tlie only thing that is new 
IS that we are now able to use computers in order to implement the 
systems engineering concept. 

It seems to me that one of the things we are going to have to do is 
to encourage the States, for example, to develop their own comprehen- 
sive State plan. One of the necessary tools in applying the concept 
of systems analysis, itself, to any problem is that we have the basic 
facts. Wisconsin is one or the few States to develop a comprehensive 
State plan. 

We used the systems analysis concept^ although we made very little 
use of the computers. It is necessary, it seems to me, for each State 
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itself to have a comprehensive State plan in order to really utilize 
the concept. 

You need, to know, No, 1, where your population was 30 years ago 
now’, so that you can projwt where it is going to be 
20, 30, and 40 years from now’. We did a population analysis and a 
population projecticai. Then we used overlay maps so that we could 
take any area of the State and drop an overlay map down for 1980 
and then see where the cities will be, where the people will be, and an- 
other overlay to see where it would be in 1990, and another one for the 
year 2000. 

have the basic population figures and a 
project!' n of where your population and traffic is going 
to be 20 or 30 years hence, you are in a position to start a transporta- 
tion study now, recognizing where the traffic is going to be and 
recognizing that you ought to do some preemptive zoning in order to 
preserv’e areas for your traffic in the future. If we had done this in 
the past it wouldn’t be necessary to condemn valuable property to 
create traffic arteries. x r j 



pro^d from there to an analysis of your public facilities. 
When you Iwk at population, you also have to have a qualitative 
analysis of the iwpulation so that you know how many kids will be 
0 and p years old and entering school 20 years from now ; how many 
are going to be of college age 20 years from now ; how many are going 
1 percentage of tlie population will be elderly and 

retired 20 yea:^ from now; what percent of the population will be 
men. ally retarded^ so we can project our institutions lor the mentally 
retarded, oui institutions for the elderly, our institutions of primary 
and secondary learning, and college. 

Once you have your l^asic population figures and a qualitative 
analysis of them, then you can proceed from there with a comprehen- 
8iv^ public f^ilities projected plan, a transportation plain a recreation 
plan, each of them using various teclmiques, including overlay maps 
to designate to the people who have to do the planning and the legisla- 
tom legislating as to what the problems are going 

tobel0,20,and3(>year8fromnow. 

The only thing new in the whole business is that we now have 
oomiiuters so that we can ask a question and get an answer in a matter 
of minutes. 

, A lot of people make the mistake of thinking that systems analysis 
IS the use of computers.^ tJomputers are simply a tool to be us^ in 
systems analysis. The hrst people in the'business of using computers 
m systems engmeermg apparently were the aerosjiacc industry and 
of course, over m the Defense Department. 

Senator Dominick is a nxember of the T^abor and Public Welfare 
(yommittee and a cosponsor of the bill on our side. We intend to work 
together to develop a bipartisan bill that will be acceptable to the 
Congress. ^ 

Senator Dominick. Mr. Chairman, I am delighted to be at these, 
heanngs. I want to congratulate Congressman Morse for having 
initiated the work m the House on this particular type of proposal. 

• i I am gou^ to look forward to these hearings with 

interest. Unfortunately, after you had set your hearings, the Armed 
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Services Committee scheduled an executive session on the supple- 
mental defense bill for Vietnam, Since I have been appointed to wiat 
committee, I will have to go there. 

I want to welcome the valuable aid and assistance tliat Mr. Morse 
has given to this very important problem. 

I want to say to you, Mr. (Chairman, that I hope we can work this 
out 111 a ftushion which will enable us to move forw.ard in this session. 
I think it IS of extreme importance. 

It does seem to me that the major difference at the moment between 
the approach that you suggest in your b* ., S. 430, and the one that we 
suggest in S. 467 is that you have more or less solidified on tlio system 
of grants to the States. We are asking that a commission be appointed 
to determine whether this is the best way to approach the problem. 

There is a pretty strong difference here, but I think perhaps wo could 
wo^ out a compromise. It does S('em to me that there are certain 
problems which could be worked out Iw the States, such as the system 
that you mentioned you started in Wisconsin, but I w’ould suspect 
there are a great many States in our country who are wholly, we will 
say, at sea as far as putting this type of operation into effect. 

It would -strike me that perhaps what we ought to do is to go fairly 
slowly to see if there might not be somewhere along the line a regional 
‘approach wliich would be more fruitful than the State approach. I 
am thinking of the Kocky Mountain area where I come from. The 
pollution problem in that area is growing. There isn’t any doubt 
that the growth of population in that area w’ill be fantastic over the 
next 20 or 30 yeai’S, Perhaps a regional approach to these problems 
would be more effective than the other. I don’t know. I am not 
expressing any necessary predilection that way- It does seem to me 
that a Commission study of this might be fruitful. 

Once again I want to welcome Oongres-man Morse for his initiative 
and able leadership in this field. 

I apologize to you, Mr, Chairman, for having to leave, although 
I see I have my very capable senior colleague, Mr. Javits, to take care 
of our side of the aisle. • 

genator Nelson.^ Thank you. Senator Dominick. 
tt Javits is a member of the Special Subcommittee on the 

Utilization of Manpowv^r and participated h) the heariims last year. 

Senator, you did not have tlie opportunity to hear Congressman 
Morse’s testimony, but if you have some questions you would like to 
address to him, the floor is yours. 

Senator Javu’s. I. express my pleasure in having him testify as one 
of our most gifted Members of the House, and to state for the record 
that his bill has been introduced hei-e in the Senate by Senator Scott, 
of Pennsylvania, witli me as a cosponsor. 

Mr. Mokse. Thank you, Mr. Chairman. 

Senator Net-son. Thai k you very much. Congressman Morsi. We 
appreciate having you come. Even I recognize you as a very creative 
and brilliant Congressman. 

Mr. Morse. Thank you, Mr. Chairman. 

Senator Nelson. Our next witness is Karl Harr, Jr., president of 
the Aerospace Industries Association of America. 
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Mr. Harr. Mr. Chairman and Senator Javits, the Aerospace Indus- 
tries Association represents the principal manufacturers of aircraft, 
missiles, and spacecraft and their components — in short, the aerospace 
industry. This industry manufactures virtually all of the Nation’s 
commercial and private aircraft, helicopters, and the like, but it is 
still, despite the tremendous growth in commercial air transport and 
general aviation, primarily a supplier of weapons and space systems 
to the Federal Government. 

As such, it has been a principal partner in the evolution of a body 
of highly developed capabilities for the solution of complex problems 
which are frequently referred to as the systems approach. 

My remarks will be directed at the feasibility of applying this ap- 
proach beyond the national defense and space effort, particularly to 
problems connected with improving the quality of American life. 

Many of these problems, such as air pollution and water pollution 
control, relief of traffic congestion, provision of adequate food supply, 
school systems, housing, and crime control are already fully identified 
and very much on the front burner of public concern. 

The qu^tion i.s : How’ much, if any, of the systems approach tech- 
niques and capabilities developed in the course of our national defense 
and space efforts can be effectively transferred to the solution of those 
other problems? 

Certainly the answer I’equires i least understanding how the sytiems 
approach came about, what it is, uie scope of its potential application, 
and what is needed to effect that application. And perhaps first a 
word of cautior,. 



One of the greatest values of the systems approach lies in the 
enormous number of variables it can encompass. But there is danger 
of being complex for complexity’s sake, and that particular danger is 
nowixere luore manifest than in the dialog surrounding this subject. 

Most of the important considerations involving the systems ap- 
proach are, to the conti’ary, quite simple. Such is certainly the case 
with respect to the genei is. 

All of us are well o.ivare of the technological revolution that has 
occurred since World War II. Equally obviously, one of our most 
vital national concerns was to ma.5ier this technological revolution at 
least to the extent of our national security interests. Because of the 
growing complexity of technology, this task presented an unprece- 
dented challenge both to Federal agencies having national security 
responsibilities and to those segments of industry upon which such 
a wncies rely. Their 3 oint responses in terms of te<mnological mastery, 
advanced managerial techniques, and refinement of Government- 
industry roles created the systems approach. 

What is it? In terms of general definition, it has three elements: 
sy^ms analysis, systems engineering, and systems management. 

1 he first of these embraces techniques for making a problem under- 
standable, offenng possible avenues for its solution, and establishing 
cnteria for the selrotion of the best alternative. 
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Systems engineering consists of designing plans for tb". conduct of 
a wstem. devdopment program, including its schedules and costs. 

Systems management consists of directing and controlling such a 
pr^ram to completion, on schedule, and at the prescribed cost. 

lullowing my remarks, witnes^s expert in the use of the systems 
approach will describe it in detail. However, I should like to make 
some general observations which I think bear somewhat on the (Ques- 
tion of its potential applicati'^n to nondefense and nonspace activities. 

First, the extent to which the systems approach is something new or 
radical or unique is merely one of degree.^ It is not an absolute science 
or a nmgical new formula or a sudden discovery or a brilliant inven- 
tion. It is merely an extremely high degree of capability to evaluate, 
plan, and do certain complex and difficult things. 

Its relevance to this discussion lies in the fact tliat many of the 
things necessary to the improvement of the quality of American life 
appear to require that high degree of capability. 

A second important point is that this improved capability, called 
the systems approach, is not the exclusive province of industry. The 
challenges to and the responses by Government were no less stagger- 
ing than those of industry, and the upgrading of industrial capability 
has had to be acccimpanied by a commensurate upgrading of the cus- 
tomer interface with which industry deals, in our case two agencies of 
the Federal Government, the DOD and NASA. 

However, we must face the fact that at this point in time the advan- 
tages of the systems approach have been pretty well limited to those 
situations in whicjh there has been recognition of a clear and present 
danger to the United States and for which there has existed an insti- 
tutional framework able to exploit these advantages, in the form of 
agencies of the Federal Government having spe(nfio responsibilities 
to combat that danger. 

^ However, the happy part of the story is that, whatever the genesis, 
in the course of forging these capabilities under the pressures of 
arbitrary and sometimes cruel national defense and space require- 
ments, a new national asset has been cr€ffl4:ed which <mviously has 
broader application if the political and institutional keys can be 
found. The techniques and tools developed in fashioning an effective 
systems approach are in no way wedded to or limited by the purposes 
which gave them birth. They are somewhat compkx, and while cheap, 
they are not inexpensive. But though superlative teclmiques and 
tools for problem analysis— and, therefore, improved bases for choice 
and decisionmaking — for program planning and for program man- 
agement they are of a more or less abstract character. 

The questions seem to boil down to these : 

"What is it about our national society that has permitted our Fed- 
eral Government and certain segments of private industry to come 
so quickly and effectively to grips with the hideously complex prob- 
lems of defense and space programs ? And do these same charac- 
teristics of our society portend successful coping with the socioeco- 
nomic problems that lie before us ? 

It is readily di^mible that in achieving our national defense and 
space objectives, in fact in being able to develop anci apply the re- 
(mired systems approach to these problems, our society has had three 
things going for it : 
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t^hiiological base — a reservoir the scope and depth of 

unequa od anywhere else in the world or at any time in our 
own history. 

2. The incentives of the free enterprise system*— providing con- 

competitive private industrial community 
to further rehne techiiKjues and capabilities,' in short, to come up with 
better ways of doing things. 

8. An adaptable and flexible govenimental structure which could 
adjust to the fulfillment of its responsibilities in a time of rapidly 
changing public needs. ^ 

Each of these three elements plays an essential part in our Federal 
uovernment-privato industry achievement of national defense and 
space objectives. The first two; that is, our national technological 
base and the motivations of private industry, are as applicable to the 
improvement of the quality of our environment as they are t" achieve- 
ment of defense and space objectives. 

The third; that is, the adaptability of our governmental structure, 
will be tested in a new way. Kather than the Federal Government, 
It will be the lower echelons of our Federal structure; that is, the State 
and local governments, w'hich will have to demonstrate their crea- 
tivity and adaptability, although the Federal Goveniment will still 
pl^ a role. 

S^o now it^eins to me we get to the nub of the problem. Will we, 
as ft nation, be able to devise the formulas that will bring into play 
the full strength of our political system? The only siimificant re- 
spect in which applying the modem systems amiroach to socioeco- 
nomic and human environmental problems will differ from its applica- 
tion to defen^ and space problems lies i.i the fact that, of necessity, 
the miblic authority^\vill be primarily at a level other than the Fed- 
eral Goyernment. Otherwise the fundamentals will be the same. 

« HI® 1 ^ \ ^ Pul>lic-private mix. Ultimate choice and 

control obviously will have to rest with responsible public authority 
at the appropriate level. 

Clearly, there must also be a pinpointing of responsibility for i-e- 
BUlts. One of the most valuable lessons of our navioiuil defense and 
space efforts has b^n its demonstration of the values of competitive 
f^ enterprise in this respect. A company which risks its corporate 
life on the succe^ of its performance experiences a pinpointing of re- 
sponsibility of the most acute order. Whether we like to accept the 
fact or not, experience has shown that the diffusior responsibility 
in public autliority rarely produces so oharp a focus. 

• ^ interrupt, as to the statement of yours 

in the middle of the page, you say : 

TOe only signlflcant respect In which applying the modern systems annroach 
and human environmental problems will differ from its an- 
pllcatlon to defense and space problems lies In the fact that, of n 

I that is not quite 
At kast If you mean to the exclusion of the Federal Gov- 
ernment, I certainly disagree. The very problems that you mentioned 

at&ati^^^^^^^^^ pollution, will Lmand acC 

question you seem to be raising is the 
question of the flexibility and adaptabilitj- of various units and forms 
of government at various levels. 
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out that the concept has been applied by NASA 
and D()I>. This was really a relatively simple thing to do bwause 
there and all they had to do was to m^e one decision 
Within the Department of Defense or within NASA to apply the 
systems analysis approach to the problem, using all the modem 

, The problem^ for example, of solving the pollution of the Missis- 
sippi Kiver IS, in my judgment—or to put it another way, the prob- 
lem of making the systems analysis of that problem is much simpler 
than almost any problem that NASA or Defense has dealt with. But 
^ IS a very complicated political problem because the Mississippi 
River divides the Nation m half and runs all the way from up m 
Minnesota down to the Gulf of Mexico and involves innumerable 
political units of government. 

^PP^y systems concept to analyze the problem and come 
up with a propo.sed solution would be a relatively simple one. What 
we would have to do is to analyze or compute all the factors that are 
glinting the Mississippi River, and then make an analysis of what 
It would cost to require compliance with certain water quality 
st&ncKiirds* 

In St. Louis, for example, the reason this is a tough political prob- 
lein 18 that it dwsn't make any .sense for St. Louis to clean up her 
waste because all she would be doing is cleaning the water for some- 
one downstream to use. 

1 applying the concept of systems analysis to the prob- 

lem of the Tiollution of the Mississip»’’ is not exceptionally difficult 
inipleinenting a solution to the problem is very compli- 
cated because of the dozens and dozens of political units within vari- 
ous junsdictions and various States involved. This kind of a problem 
has to be dealt with on a regional and national level. 

Ihe 1^0 son I raise that in ippect to your statement about emphasis 
on State and local level solving these problems is that on this kind 
of a problem the State and local government cannot do much about 
It unless thw are under compulsion to comply with some Federal 
standard. Then tliev might do it. 

Mr. Haur. Mr. Ohairman, I am not presuming, and it would bo 
presumptuous for us to suggest from your vantage point that we 
have any hard answers on the political formulas or the scope in terms 
of political jurisdiction of the respective areas that will nave to be 
involved in the solution of such problems. 

It IS certainly true, as you say, that identifiable ones among them 
affiiuitional an scope and are interrelated'one'to another. 

^ I think the point that comes home to us from a supplier’s point of 
view, from a private industry point of view, is as you turn from rather 
pure national problems such as defense and space efforts, in which 
lower echelons of our Federal structure are not involved at all, really, 
except as jurisdictions within which factories and plants are placed 

^ ^ degree not present befo^’e the question 
whetlier those lower levels of public authority can adapt themselves 
®^^^Gvely, either constructively and iiositively taking the 
initiative, or at least being able to accommodate to some broader 
scheme. 

Senator Nelson. The reason these bills were introduced at all was 
that some people feel that this concept which has been utilized so suc- 
cessfully m the aerospace industry which you represent, in defense, in 
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NA^A, can, in fact, be applied successfully to many social problems 
that confront the country, that is, water and air pollution for example. 

Would you not agree that if the aerospace industry were asked, for 
example, to apply this concept to the Mississippi watershed and all of 
Its tributaries and come up with an analysis of what the problem is and 
a prop^d solution, woiud you not agree that y(ui would have that 
capability to handle that type of problem as well as you liave handled a 
number of others? 

l am not talking about the politics side. The imiilementation v ould 
be the tough part. 

Mr. Haito. I certainly would, Mr. Chairman. I get pretty oratorical 
2*^ i T V?- statement. But picking out the points 

are fundamental as to whatever formula is involved, I 
think It IS also clear that regardless ox what level of public authority 
IS involved, it will rcmaiii true that the pertinent public authority must 
bear the responsibility of knowing what it wants. 

Those responsible to the public must put the rabbit into the hat. 
^herwise the system breaks down. Not only is it inappropriate for 
the private contractor to go beyond a certain point in this part of the 
ixr 1 beyond liis scope and undesired by him. 

We have seen in the defen.se and sjuice business that independent, 
nonprofit think groups can effectively supplement the Government’s 
in-liouse analysis capabilities, and that x>rivate industry can contribute 
by expanding and sharpening alternatives, by “selling’^privately spon- 
sored technological advance, by advising and critiqueing, and by aiding 
m thyjroduction of tools and techniques foi systems analysis. But not 
only the weighing of alteniatives but also the primary job of systems 
analysis must be wholly and closely under the control of the user. 

«« ui- differences between the problems of establishing 

effective public-private interfaces at the State and local level and those 
which were involved m creating the existing effective interfaces for 
our national defense and space proj^ams. 

Chairman,! have one problem, an executive 

mwf ^ Government Operations Committee. Could I ask one 
question at this point ? 

Senator Nelson. Certainly, Senator davits. 

Senator Javits. Naturally, we are trying to work out a plan— which 

effective way; that is, of the two 
approaches in the bills which are before us, S. 430 and S. 467? 

We have the problem of choosing a course. I don’t think there is 
much question about the justification for moving in this field, as Sen- 
ator Nelson has properly said. But I do think we have s^e questfon 

fnto a ? 9 /ake the course of movmg right 

Nelson bill, or whether to take the cou^ 
pUraml^^ commissJon and letting it 

I. don’t really believe -vta have the answer to 
that. I think the conclusion of the remarks I have prepared deals with 
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the question of various elements to be involved. Certainly experi- 
mentation will be involved whichever course is taken, 

This is one of the primary le&sons we learned working so closely 
witu the Federal agencies; that is, that working out the exact forms 
and so forth involves considerable experimentation no matter what 
direction we go. What I have been trying to say to the industry people 
whom I represent is that they, too, have a responsibility for pushing 
l^his one step forward ; that is, taking the initiative where the knowledge 
that they have acquired through their respective corporate perspectives 
points a way to solve some problems that some civic authority, either 
Federal or sub-Federal, has not undertaken. 

What I am saying is that I don’t think any of us really knows any 
one pat formula to do it. I think we all feel that if each element of the 
picture, and this would include, certainly, the industry and the Fed- 
eral Government j but al^ initiatives at the lower levels, pushes it 
along~and that is what is happening now ; it is being pushed along 
at all levels — the important thing is to get going because we have a 
wonderful asset here. 

Senator J ’”’ts. Taking your industry, the aerospace industry, does 
it iiave any . img that it can operate better or get further with eiiher 
one of tliese alternate plans? 

simplest format, of course, is the Federal Govern- 
ment. Tliere is no question about that. A lot of ground has been 
broken there, a lot of experience exists. The lineti are politically much 
more dire^j and so forth. We are very experienced in our industry in 
dealing wuthin the Federal Governmental contract structure on large 
programs, 

Senator Nelson. Some time last year. Senator, I discussed this with 
Congressman Bradford Morse, and Senator Dominick, and again this 
morning. We are pretty generally agreed that we can oommne both 
concepts. 

I certainly would agree that the idea of a national commission to 
do some evaluating of where best to start- and how best to utilize the 
t^hnique, with an overall view of the total problem, is a very valuable 
idea. But also, since do know what the concept is, it can be applied, 
as it IS being applietl in various parts of the country now, to specific 
problems. We could combine on a bill using both concepts, 

Senator Javits. Thank you, Mr. Chairman. 

I would like the witness to do one thing for us because, again, we 
need great specificity. 

You are urging your industry, the private sector, to dovetail closely 
with Goveniment. Will you undertake for your association to study 
tlieM two bills and give us in detail precisely what you think you can 
do in the framework with the merged plan which the chairman has 
outlined? 

If you find there are any deficiencies or any areas which would dis- 
able you from cooperation or close coordination and contribution be- 
cause of the terms of the hiw, will you tell us ? 

In short, I certaiidj^ fecil it should be our purpose to have a legal 

^ ... maiciinuin. receptivity to private enterprise con- 

tribution, participation, and initiative. 

I would invite, as one Senator, and my guess is my colleagues would 
have no difference with me, that you study tliis statutonr plan as the 
chairman has ]ust laid it out, and give us your suggestions : One, as 
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to wliether it does facilitate the relationship with your industry that 
vou thmk is desirable, and, second, if not, what needs to be done in the 
law to facilitate it. 

Is that clear? I think that we need specificity. .-Vlso, frankly, we 
need sonae commitment by the industry. It would be very helpj^l to 
us at this stage in getting this legislation pass^. It is not enough 
to come here and just say, “We like it.” You have to tell us how you 
are going to help implement it. No law means anything unless ft is 
actually going to work and has the revsources and the backing that 
will make it work. 

I want jx) know from you what you are going to do to help this work, 
and whether the legal framework which our chairman has laid out 
accommodates your concepts of how the aerospace industry can con- 
tribute to this effort. 

I bar nothing, not even money, facilities, or management. You tell 
us what you want to do in this respect, and whether what you want to 
do IS accommodated by the statutory scheme our chairman has laid 



Mr. Harr. I will be glad to tiy. Senator, up to the point to which 
we can properly go. 

Senator Javits. May I ask the chairman for that information? 

Senior Nelson. Certainly. Can you have that in soon? 

Mr. Harr. Yes, Mr. Chairman. Actually, I can address myself, I 
think, somewhat to that proposition at this point because we are in 
business. Primarily we are in the Government business. One of the 
tilings I think that is most notable that has occurred, although, perhaps 
its occurrence has developed somewhat imperceptibly, is the fact that 
a large segment of private industry— which includes a good part of 
the aer^pace industry and other industries — has come to have confi-' 
dence that it can operate in conjunction with public interfaces over a 
substantial period pf time and still make a profit, still live up to its 
first responsibility in that regard. ^ 

That is ve^ different from what you would have found 10 years ago, 
both on the Government side and on the industry side. 

these large and complex defense and space pro- 
grams there has been considerable expertise developed as to what are 
the proper parameters and so forth. 

^ ^ and perhaps I have over- 

stated It m my statement, is that when you leave that portion of Gov- 
ernment with which th/ re is such expenence. and tr-r in o-Af 



out. 
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Centralization of authority of most public authorities below the 
level of the Federal Government is often not quite that clearly defined 
and IS often interrelated with that of sister cities, sister States, or 
si^r regions in a way that further complicates the picture. We 
think the problem h^ to be solved there, however. 

We think that the initiatives, the commitments, and the investment 
of d^ire and will, have to rest at least in substantial part with the 
public authority which has jurisdiction over the area most directly 
concerned. We recognize, of course, that our city. State, and regional 
structures are often not well tailored to cope systematically with the 
problems with which we are now faced. 

Part of the ingenuity and creativitjr that will be demanded is for 
all sides to address themselves to finding a way to apply the systems 
approach. We think far and away the fet way to proceed is through 
( 5 ontract with private industry, but in tasks measured by the scope 
of those jurisdictions. 

Senator Javits. I thank the Chair. 

Senator Nelson. Senator Javits has been a strong advocate, and I 
^ree with him, of utilizing the contracting techniques to assist the 
Government in solving these problems. 

For example, if the Department of Interior, which is responsible 
for water in this country, interstate waters, were to ask your industry, 
or any industry of competence, to set up a team to work with them 
111 evaluating the total water problem in this country, with your indus- 
try or another one doing Inis on a private contracting basis, you 
woiddn’t find any problem in working in that area, in this way, with 
the Government, would you ? 

Mr. Harr. I would like to answer that very carefully. 

I think we would give a positive answer to such a proposition, but 
there would alfac) be a lot oi other groups scrambling for attention in 
the form of think groups organized for research purpo.ses and so 
forth. 

Senator Nelson. I am not suggesting it might only be done by 
your industry. There might be a private contract with a university. 
There are all kinds of private think groups. 

The question is, would you find it feasible to work with the agencies 
m tackling this kind of a social problem? 

Mr. Harr. I think that would in substance not dijffer all that much 
from the kind of problems that are now presented. 

Senator Javits. Thank you very much, Mr. Chairman. 

Senator Nelson. Thank you. Senator. 

Mr. Harr. To the degree to which the effort to transfer structures 
and techniques that are now being applied to broader human environ- 
mental objectives involves the introduction in one degree or another 
of participation by lower levels of the Federal structure, there are 
obviously going to be differences from what we have been used to. 

However, I think it is very important to keep in mind the great 
positive assets we have to work with. 

In the highly developed techniques comprising the systems approach 
we have a capability which, while not a magic new formula, is so 
different in degree from what has gone before as to be different in 
kind. It^provides us the precious capability to assemble, digest:, eval- 
uate, decide, plan, program, and manage an almost incite number 
of factors, taking advantage of all available information. It permits 
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iw to provide public authorities with an intelligent choice among 
alternatives and these public authorities in turn to communicate these 
alternatives m comprehensible fashion for purposes of public partici- 
pati^ in decisionmaking. It permits decisions to be made in time to 
be effective, an increasingly precious characteristic in these complex 
and fast-moving days. Finally it permits intelligent choice among 
alternatives to be made at a time of minimum investment of resources. 

We have an unsurpassed and expanding national technological 
capability and, as we nave learned elsewhere, technological advance 
breeds technological advance in the areas in which it is applied, almost 
geometrically. 

This is one of the unprovable but empirically demonstrated experi- 
ences that we have had in the defense framework and in the ifmole 
aviation fraineworkj that as you do apply your superb technological 
ba^, taking the Nation as a whole, to one of these areas, it breeds tech- 
nological advance in that area very rapidly, which I think is significant 
in terms of transferring it to other socioeconomic purposes. 

We have a reservoir of jprivate industrial experience in joint public- 
pnvate systems approacnes coupled with a recognition bv private 
industry that participation in such ventures is wholly consistent with 
its profit motive. In fact, given the scope of the problems that lie 
before us and the virtual certainty that many of the largest enter- 
prises of the future will involve public-private joint endeavors, the 
wisest among us already know that some of the big markets of the 
future will he in such areas. 

But above all we as a nation are blessed with a flexible and creative 
multilevel political structure to serve as a vehice for addressing our- 
^Ives imaginatively and effectively to the solution of whatever prob- 
lems beset us. 

i.1 we’ve got all the ingredients of a formula that can marry 

the three great advantages of our national political and economic 
system-~unparalleled technological capability, free enterprise incen* 
tives and a Federal political structure affording opportunities for in- 
depth political creativity— toward the improvement of the qualitv of 
Amencan life. 

Perhaps however, there is a single lesson that In , been learned 
from our defense-space experience that is most pertinent to the subject 
of these hearings. That is, that the precise methods of State and 
local use of public-private systems approach have to be worked out 
hy experimentation. DOD and NASA have arrived at a point of 
considerable sophistication and expertise in this regard. They did not 
do so overnight or without considerable experimentation— and iier- 
haps theirs was an easier task .than authorities below the Federal iWel 
of government will face. 

In the course of this experimentation they developed a high degree 
of appreciation of the strengths of the systems approach— and of its 
limitations— and of the optimum roles, all factors considered, of the 
ixovemment on one hand and of private industry on the other. 

Similar experimentation must be undertaken if we are to expand 
the util% of the public-private systems approach to levels below the 
Federal Crovemmeiit. We must be most careful to walk before we run, 
for there are as many added complexities to operating below the na- 
tional governmental level as there are differences between the needs, 
structures and capabilities of each subdivision of our Federal 
structure. 




SCIENTIFIC MANPOWER UTILIZATION, ?.967 



43 



For most of the Iftrjge identifiable problems today the modem sys- 
tems approa^ IS obviously the essential tool. It remains for us as 
a nation to find the various political formulas for its application 
2yherever needed. Whatever ,tne cost it will be far cheaper to solve 
mese problems than not to, and far cheaper to solve them well than 
to muddle through. It will also be much easier to answ’er the difficult 
question, How can we? , than it will be to answer the impossible 
question “Why didn’t we?J ^ 

Mr. Qiairman, I have with me two experts from aerospace com- 
panies, Mr. mrd Dennis of the Northrop Corp. and Mr. H. L. 
Wheeler of Nortli American Aviation, who have prepared an example 
m detail to describe what, in the defense-space business, the systems 
approach really boils down to. ’ ^ 

Senator Nei.son. We will take a brief recess before proceedinir with 
their statements. ^ 

{A brief recess was taken.) 

Senator Nelson. The subcommittee will be in order. 

Mr. Harr, foe the record, would you introduce and identify the two 
witnesses you have with you? 

Mr. Harr. I have two witnesses Mr. Ward Dennis, on my right, 
of the Northrop Corp., and Mr. H. L. Wheeler, of North American 
Aviation, both of whom have long experience in the application of the 
systems approach. 

Sen^r Nelson. You may proceed in whatever fashion you wish. 

Mr. Dennis. We prepared a dual presentation for you this morning. 
X aw going to talk oii^he systems process in outline form which has 
been developed by the Department of Defense which has application 
a to other national problems that we have. 

Mr. Wheeler is going to follow on segments of my presentation with 
an example of application to a current military problem to illustrate 
the complexity and all the factors that have to be considered. 

Mine IS intentionally oversimplified to get down to key elements 
and key pcants in the systems approach. Mr. Wheeler’s example is 
much more complicated to really portray the complexity of the prob- 
lem that does exist. A i 

First is the objective of the systems approach, to arrive at the best 
operating sciiution to a complex problem on time and at a reasonable 
cog, beginning with a general undei standing of the problem. 

^ First, the systems approach starting with tlie general understand- 
mg camee through to the point where there is a solution to the opera- 
tion. It doesn’t stop simply with the analysis of the problem, but 
careies through to where the solution is implemented and is operative. 

Second, as you have well pointed out, this is not a new technique. 
This has been gomg on for thousands of years. What has happened 
in the l^t decade and a half or so is that the techniques and capability 
for analyzing complex problems have accelerated a great deal and to- 
day they are a very effective approach to analyzing a complicated prob- 
lem on a major scale and it is a very exciting tool to apply to some of 

outside of the Defense Department. 

Mr. meeler \yill pick up at this point and start with a definition of 
the problem of his example. 

If you have any questions as we go along, please feel free to ask. 
senator Nelson. The charts that you speak of will be printed in the 
record at this point. 

(The charts referred to follow:) 

76-610 0—67 ft 
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TM AIROlPACi SYSTIMS PltOCISf 



JANUARY JH, 1»47 
MISINTIO 

wtA«NINOYON^ d* *c* 



iYITIMI AmiOACH 
OtlKTIVI 



ARRIVE AT BEST OPERATING SaUTION TO A COMPLEX PROBLEfA 
ON TIME fc AT A REASONABLE COST 
BEGINNING WITH A GENERAL UNDERSTANDING OF THE PROBLEM 




RYSTIAte APPROACH 
STIR ONI 

o SYSTEMS CONCEPT DEFINITION * BEGINNING WITH GENERAL UNDERSTANDING OF PROBLEM 
. DEVELOP A DETAILED UNDERSTANDING 

• DETERMINE ALTERNATIVE WAYS OF SOLVING THE PROBLEM THROUGH SYSTEMS 
ANALYSIS TECHNIQUES 

• ARRAY RESULTS FOR DECISION ON ONE OR MORE PREFERRED SOLUTIONS 
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SYSTIMS APPROACH 
STIPTWO 

• PROGRAM DEFINITION • BEGINNING WITH ONE OR MORE PREFERRED SOLUTIONS 

• SPECIFY SYSTEM DETAILED CHARACTERISTICS UTILIZINC SYSTEMS 
ENGINEERING 

. DETERMINE TOTAL COST FOR PROGRAM 
. DETERMINE SCHEDULE FOR IMPLEMENTATION 



SYSTEMS APPROACH 
STEP THREE 



SYSTEM IMPLEMENTATION 

ENGINEER, PRODUCE, EMPLACE AND/OR OPERATE THE FINAL SOLUTION 
UTILIZING SYSTEMS MANAGEMENT TECHNIQUES IN ACCORDANCE WITH 
PREDETERMINED COSTa i SCHEDULES 



WHO ACCOMPUSHES THESE STEPS? 

SYSTEMS CONCEPT DEFINITION 

DEPARTMENT OF DEFENSE, ALLIED ANALYSIS & EVALUATION ORGANIZATIONS, WITH 
SUPPORTING STUDIES & TECHNICAL DATA FROM INDUSTRY 

PROGRAM DEFINITION 

INDIVIDUAL CORPORATIONS OR INDUSTRY TEAMS WITH A GOVERNMENT PROGRAM 
MANAGEMENT AGENCY 

SYSTEM IMPLEMENTATION 

ARMED SERVICES DEPARTMENTS Ir INDUSTRY THROUGH PROGRAM MANAGEMENT 
OFFICES 
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HOW AKE THESE STEM PUNDEDT 

SYSTEMS CONCEPT DEFINITION 

DEPARTMENT Of DEFENSE OPERATING BUDGETS, CONTRACTUAL ARRANGEMENTS WITH 
SUPPORT ORGANIZATIONS, li SMAU STUDY CONTRACTS WITH INDUSTRY 

PROGRAM DEFINITION 

FIXED PRICE CONTRACTS WITH INDUSTRY 

SYSTEM IMPLEMENTATION 

CONTRi'CTS with industry having varying degrees Of INCENTIVES DEPENDING 
ON RISKS INVOLVED 



HOW AXE INDUSmiAL TEAMS SEUCTBDT 

SYSTEMS CONCEPT DEFINITION 

BASED ON REQUEST FOR PROPOSALS, CONTRACTORS DESCRIBE THEIR EXPERIENCE, 
PERSONNEL A PRELIMINARY APPROACH 

PROGRAM DEFINITION 

BASED ON REQUEST FOR PROPOSALS, CONTRACTORS DESCRIBE THEIR SYSTEM DEFINI- 
TION PROCEDURE, TECHNICAL DEVELOPMENTS li CAPABILITY TO UNDERTAKE SYSTEM 
IMPLEMENTATION 

SYSTEM IMPLEMENTATION 

BASED ON RESULTS OF PROGRAM DEFINITION, PARTICULARLY SIGNIFICANT TECHNICAL 
FEATURES li COST/EFFECTIVENESS OF THE TOTAL SYSTEM 



KXAMKK OF THK 
SYSTIMS MOCISS 
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HYPOTHETICAL EXAMPLE 

TACTICAL LOGISTICS SUfPORT SYSTIM 

REQUIREMENT 

o DETERMINE THE MOST COST-EFFECTIVE MEANS OF PROVIDING LOGISTICS SUPPORT TO U. S. 
TACTICAULIMITED WAR FORCES IN THE 1970-1960 TIME PERIOD. 

KEY PROBLEMS 

• SIZE ft GEOGRAPHIC LOCATION OF FORCES TO BE SUPPORTED DIFFICULT TO PREDICT. 

• PRESENT TRANSPORT AIRCRAFT CAN'T ACCOMMODATE PROJECTED 1970-1910 TACTICAL 
EQUIPMENT. 

• SURFACE TRANSPORT TOO SLOW. 



SYSTIM ntOCISS mASIS 





SYSTEM IMPLEMENTATION 



DEVaOPMENT 



3 YEARS 

UNITS OF 
100 + 



SYSTEM PRODUCTION 

ft 

INITIAL OPERATION 



7-10 YEARS OR MORE 

RESOURCES REQUIRED 

1 , 000 + 
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PREREQUISITEf FOR INTIRINO 

PREREQUISITE 

• BASIC STRATEGY & TACTICAL ENVIROfMENT OF 
1970*1980 PERIOD DEFINED 



• BEST SYSTEMS CONCEPTS HAVE BEEN SEUCTED 
AND COMPARED 



• TECHNOLOGY IS IN HAND 

• COST*EFF£CTIV£N£SS OF NEW AIRLIFT SYSTEM 
"ROVED FAVORABLE VS. COMPETING GOVERNMENT 
SYSTEMS 

• AIRLIFT SYSTEM SCHEDULES ATOTAL SYSTEM 
COSTS ARE CREDIBLE 



FROORAM MFINmON PHASE 

SYSTEMS ANALYSIS TASKS 

• OPERATIONAL REQUIREMENTS DESCRIBED 

• SIZE t LEGATION OF FORCES 

• NATURE OF EQUIPMENT 

• "SCENARIO" OF TACTICAL OPERATIONS 

• CONCEPT EVALUATION PROCESS COMPLETED 

• CONTRACTED AIRCRAFT SYSTEMS CONCEPTS 
STUDIES COMPLETED A ANALYZED 

• LAND, SEA, AIR SUPPORT SYSTEMS 
COMPARED 

• MEASURES OF EFFECTIVENESS ESTABLISHED 

• NO MAJOR TECHNICAL ADVANCEMENTS REQUIRED 

• COMPET ING SYSTEMS S IMUUTED A RANK ORDER 
COST*EFFECTiyEN£SS DETERMINED 



• GOVERNMENT STUDIES SUPPORTED BY CONTRACTOR 
DATA COMPLETE 



PRiRIQUISITIS FOR INTIRINO SYSTIM IMPUMINTATION PHASI 



o THE RECOMMENDED SYSTEM IS DESCRIBED IN DETAIL 

• PROPOSED NEW. ^ A DEVELOPMENT PROGRAMS WITH TEST PLANS TO DEMONSTRATE 
FEASIBILITY 



• FORESEEABLE TECHNICAL PROBLEMS A PROPOSED SOLUTICwS I.VaUDING BACK-UP 
EFFORTS 



TIME/COST/PIRFORMANCE COMPARISONS WITH MAJOR ALTERNATIVE SYSTEMS A 



o PERFORMANCE SPECIFICATIONS FOR EACH END ITEM REQUIRED FOR tPERATION AMAINTENANCf 
OF THE SYSTEM ARE COMPLETE 



o PROPOSED PRODUCTION SCHEDULE A COST DATA COMPLETE 

• DETAILED COST P^EAKDOWN RELATED TO PERT/COST 

. ESTIMATES OF TOTAL PROGRAM COST TO THE GOVERNMENT |10 YEAR PERIOD) 

• FIRM COST PROPOSALS FOR DEVELOPMENT A FIRST PRODUCTION 
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TACTtCAl :^ISTICS SUPPORT SYSTIM 

(HYPOTHETICAL EXAMPUI 



FUNOlHi; - m 

RESEARCH t, 
DEVaOPMENT 

PRODUCTION 

AIRCRAFT SYSTEMS 
Pg-IVERIES 



YEARS AFTER START 



DECISION 

DECISION-# 

10 



I 

DECISION- 



50 



SYSTEM PROGRAM 
CONCEPT DEFIN- 



DEFINITION 



ITION 



150 



250 

400 

10 



300 

500 

15 



100 

I 

500 

) 

|20 



50 

400 

35 



20 

400 

40 



iS u 



400 

40 



200 

20 



SYSTEM IMPLEMENTATION 



DEVaOPMENT 



PRODUaiON 



J2 



200 

23 



12 



wp 

10 



SUA4MARY 

SYSTIM TiCHNIQUES AS ONE RASIS POR EXECUTIVE DECISION 

o CONCEPT DEFINITION - SYSTEMS ANALYSIS PROVIDES 

• ALTERNATIVE APPROACHES TO SATISFY REQUIREMENTS 
. RELATIVE EFFECTIVENESS OF EACH 

. PROBABLE £>;TENT OF COVERNflENT OBLIGATIONS 

« PROGRAM DEFINITION - SYSTEMS ENGINEERING PROVIDES 
. PREFERRED SYSTEM DESIGNS WITH ALTERNATIVES 
. COST/EFFECTIVENESS OF EACH 
. FIRM PLANS AND SCHEDULES FOR DESIGN E DEVELOPMENT 

0 PROGRAM IMPLEMENTATION - SYSTEMS MANAGEMENT PROVIDES 

• PLANS AND COSTS TOR ORDERLY SYSTEM DEVELOPMENT. 
PRODUCTION AND OPERATION 

. TIMING AND NATURE OF OBLIGATIONS 

. ASSURANCE OF COST AND PROGRAM CONTROL 
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Mr. Wheeler, We selected an example that we felt would be both 
within our ability to describe in n period of lime that we have, and 
one which *elt would be sufficiently clear to trace the process. 

We also picked an example which we feel has a good basis for 
comparison with problems oiitside the Department of I>efense sphere. 

This example is a hypothetical one of a tactical lo^stics support- sys- 
tem, However, it is drawn from real experience with Department of 
Defense programs. 8o although this is not in itself an actual program, 
It does ^present a re«il problem and set of events. 

Here we set up a requirement as a basis of getting a systems study 
st^ed. The problem put 'n the form of a requirement was to deter- 
mme the most cost effective means of providing logistics siipport to 
TT.S. tactical limited war forces in the 1970-80 time period. This was 
the very general requirement which initiated ihu systems analysis pro- 
ceeding ultimately to a system. 

At this point in the exannile, it was noted that three problems were 
of significant importance: First, the sizes and geographic location of 
forces dunng the 1970-80 time iieriod would be difficult to predict. A 
O/Ommon problem, as you were mentioning earlier, Mr. Chairman, in 
predicting the environment many years in the future. 

Secondly, in examining the means of transport available in trans- 
wrting material and people in the military sense, it was forecasted 
that the existing airci*aft and other logistics systems would not be able 
to accommodate equipment of this advanced time period. 

Thirdly, for our problem of rapid disposition of forces and.equip- 
ment, it was evident that existing surface transport, existing of some 
years ago, was too slow to proliably solve the problem. 

Here wo have an example, then, of the loginning of the require- 
ment to begin a systems analysis activity. 

Mr. Dennis, We have divided the systems approach into three steps. 
These are sequential steps that are followed. 

The first step is the systems concept definition. The systems concept 
definition is beginning with the general understanding of the problem, 
first to develop a detailed understanding, second to determine alternate 
ways of solving the problem through systems analysis techniques, and 
third to array results for decision on one or more jireferred solutions. 

There are t%o points here. The most critical part of the whole sys- 
tems approach and in step 1 is developing a detailed understanding of 
the problem. We talked about this earlier. What is going to happen 
m the future? The sys^^ems approach is applied to ftiture problems. 
What IS the situation going to be in 1070, 1080 ? 

If the detailed understanding of the problem is not developed first, 
a very good engineering solution can be prepared to solve the wrong 
problem. 

So this is probably the most critical step of the whole process. 

Second is to determine alternate ways of solving the problem 
tlirough systems analysis techniques. These are the techniques that 
have been developed in the last decade or so in the aerospace industry 
and in d<»fense work, in which mathematical models are used to simu- 
late the actual problem that exists, computers are used to run many 
hundreds of solutions through to arrive at the best solution to solve the 
problem. 
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systems concept definition is to array result 
for decision on one or more preferred solutions. Here is where the 

rtlwTenar^nSn/nT^ and effectiveness,^ and, as the term is usfid 
in uie iJepar mont of Defense, the coet-eifectiveness criteria is nspfl tn 
select one or more preferred solutions fc- the nexSp. ’ 

fl have, as a mechanical aid to tracinir the process, 

M^Chairman. They are also in the material made available to the 

io number of boxes and the complexity in detail 

in our^S^n?A^^®^^^ ^ is significant, I think, tons isthat 

in our example a very large number of steps and some Icev decisions 

si^rTra^ 3n the^ two steps wherinr, Dennis Kd, wiSi 

t' where the Government could be 

confident that they have the best solution to the systems problem. 

undertfllrp^^^n of six stuefy areas were 

First, are the b^ic considerations of policy and strateirv not incst 

S loSXtf o/ to 

or logistics support, of military forces. Hero the study was directed 

to the question: Is it possible to cliange oiir basic approach which we 

of WV that is, of landin^SaU llnmte 

for^ OT ra4er“Ti^it^r providing supplies to those 
™thet, IS It jiossiblo with a new approach to transnort 

in the world significant quantity of men and materiel to any point 

At thi time the question of policy. 

lo4w L wW t ti’e **"* studies, systems analyst, 

iW remenr^Te J w T systems that could satisfy this 

requirement. Is it best, for instance, to pre-position eouipment or <?nn- 

pli^ at land bases. Is it best to pre-position them on ships? What 

is the composition of the aircraft fleet which could be used* This is 

m the same san^ that civil transportation studies attempt to l^k 

*At’thfC-7«me®^' nothing is overlooked. 

were ^uaie in, again, the gross; but with a good deal more detail 

of what is the state of tt.e art of Uie late IMO’s 
and early 1970 s in advanced transport aircraft, and how advanced 
an aircraft and all the systems which go with it, logistics systems 

support, maintenance, and so on, is feasible in an engineering sense 
and also practical of application. engineer ,ng sense 

mZf ^ stupes, the four I just mentioned, conducted by the Govern- 
Tf fiy not-for-profit and in-house agencies, were done 

At the same time, there was a great deal of technology information 

contractors and also the results of 

tlieir own advance studies. 

So these studies pursued a course of looking at the same gross nrob- 
lem m a very lar^ number of ways. Out of this,ToufSril 

wn^® Tn Pr^«cto of considerable importance to u^ One 

was 111 th^e sy^ems analysis process finding a way by which we could 

~ Urns tra^" 
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That systems analysis job produced measures of cost effectiveness. 
I will do my best to ^ve a very simple example. 

As in a socioeconomic problem in systems analysis, one of the most 
difficult things is finding these measures that truly give you an answer 
as to what is effectivity, what does it mean when compared with cost, 
and trulv can the standard be used to compare systems of quite dif- 
ferent physical characteristics. 

In this ease, it was felt necessary to compare the use of a worldwide 
logistics system on t;wo different hhs>t8. One is considering using this 
Iwistics system in a peacetime operation. What measure, then, of 
effectiveness should we use? 

In this case, it was determined most practical to use a measure of 
effectiveness rather like that which commercial airline operations use; 
that is, the operating cost and all other costs per mile for the life of 
the fleet over, let’s say, a 15-year period. 

That gives you, then, a peacetime kind of measure of effectiveness 
of the system. 

^ Secondly, because this is a military system, looking at an emergency 
situation and then considering the principal measure of effectiveness 
is how many tons per day can be moved to a given place on the earth, 
and considering that this system mu.st be self-contained and able to 
operate in a number of different environments, that system operation 
then is measured against its cost T>er day. 

. So this determining of standards of cost effectiveness is a principal 
part of this step 1, primarily a systems analysis process. 

Second, out of this process came the selection of an airlift system 
which seemed to be that which was most effective when compared with 
the two cost-effectiveness measures I just described. 

Once this general concept had then been determined, the Government 
wrote out r^uests for proposals to describe requirements to our in- 
dustry to do systems concept studies. The industry j ob was to tell the 
Government what are the possible airlift alternatives, and give the 
Government comprehensive information on what it is likely to cost 
and how effective it will be. 

In our example here, some 10 industrial companies responded with 
proposals to do these system concept studies, and the Government 
selected four such contractors. These contractors were to provide in 
all probability, and in this model in fact, quite different approaches 
to solution of the airlift problem. 

After these contracts were completed in a 6-month period, the Gov- 
ernment agencies then evaluated each of these airlifts concepts again 
against the standards or the measures of effectiveness which I just de- 
scribed, and at that point compared the effectiveness of this possible 
new airlift system with the basic considerations of alternatives of land 
basing, sea basing, the contribution of each such system to a possible 
change in strategy and general policy related to tactical war. 

It was conclude then that the airlift system, when reviewed against 
all other competing systems, was the most effective way to solve one 
large aspect of the logistics problem. At that point, a critical one, this 
system concept was then selected. At that point we now have a basis 
for beginning the second step of the process. 

Mr. Dennis. Step 2 of the systems approach is called program defi- 
nition. This begins with one or more preferred solutions that have 
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T ^ — ® systems analysis step, to specify system 

detailed characteristics utilizing systems engineering techniques, de- 
termine the total cost for the program, and determine the schSiule for 
implementation. 

In this step the preferred solutions are detailed ana the specifica- 

inr? « solution is. A cost is projected, 

and a ^hedule for implementation is projected. 

uf systems engineering techniques have 

b^n able, throu^ this proems, to move forward on these very com- 
p ex problems. Systems engineering here is grouping together large, 
diverse elements of technology, resolving the interfaces, seeing that 
they all work, together, pr^icting reliability, forecasting per^nnel, 
raining i^uiraments, and the ultimate total cost of the system 
throughout its lifetime. 

At the conclusion of step 2, sufficient information is known that a 
contract for implementation can be let. So this is the preparatorv step 
for contract implementation. " * 

•n example, as is common practice in Defense 

Department systems presses, before entering this second step, that 
of actually defining a real program, the Government, itself, had to re- 
view Its activities and those of industry in this first step to see if all 

of the necessary prerequisites were complete. 

In our example, it was d^ermined that in looking at the tactical 

Period, that operational requirements 
had been described m sufficient detail to tell the Government what the 
size and location of forces were likely to lie, what the nature of equip- 
ment and support requirements were likely to be. and then in our busi- 
^enano had been written, or a series of them, depicting 
operations wera likely to be. ^ 

tn other system problem, an environmental basis 

to prixjeed. We had some notion at this point of the general environ- 
m^t in which the system would be operating. * 

that all oi the systems concepts con- 
sidered were a sufficient array to have covered all aspects of tm prob- 
lem. Ihese concepts, then, reviewed, with a concept evaluation process 

mdustiy studies and Government studies, arriv- 
es moL*praSiS!f^^ ^ mentioned before : that an airlift system 

, At this time it was also determined that there were not maior tech- 
rfan awSt'S.*’ ' imperd”Xpm^t 

“i' 8‘ep. been pro- 

hi/ and performance and schedule information 

participating m concept formulation studies. 

bl^ to obligate funding and proceed with a sy^em. 

f point funds, originally some $300 million for develop- 

billion, were 

tniSj the Government completed its very 
detailed requirements for program definition proposals from industiy. 
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This example of program definition had some 1,000 pages of speci- 
ficatioi^ to which the contractor would respond. It was a very de- 
tailed definition that would enable the contractors to understend the 
job the Government required of them. 

In our example, although we had proposals from 10 members of 
the industry in the first step, we find now proposals from only five such 
member. Here the difference in number is that fewer contractors felt 
it possible to respond to the total requiremvints that they developed 
from the very detailed work statement, so we have come down to a 
smaller number of companies who now submit proposals to the Gov- 
er^-ent to actually define the system in considerable detail. 

Th^ proposals were then evaluated by the Government with a view 
of which contractor can respond best in defining the system. At this 

S omt, two such contractors were selected, based upon their ability to 
eveiop and produce a system. 

Again, the system approaches that were likely were evaluated based 
upon the cost-effectiveness measures I described earlier. 

The contractors selected completed a 6-month contract definition 
program. At that point they produced a very substantial volume of 
(mta to the Government to give an adequate definition of the system 
they proposed, its costs and its nature. These were compared for 
effectiveness both in a peacetime and in an emergency operation, and 
a contractor recommended for selection based upon his having the 
most efficient system in a cost-effectiveness sense, and one which had 
the bbi.. number of desired technical features. 

Mr. Dennis. The third and last step in the systems approach is the 
system implementation step. This is where the solution to the prob- 
lem that was defined in the program-definition phase is actually imple- 
mented. Here we engineer, produce, emplace, and/or operate, depend- 
ing on the characteristics of the systeui, the final solution utilizing 
systems management techniques in accordance with predetermined 
costs and ^hedules. 

^ Again, in this phase, the systems management techniques developed 
m the Defense Department are ve;^ critical to the success of the imple- 
mentation phase, techniques like PERT cost, where you have an abil- 
ity to predict the final schedule and final cost of the total system as 
the system is being put into place and being operated. This is the 
third and last step of the systems approach. 

Mr. Wheeler. In our example, wo had a group of Government pre- 
requisites satisfied in going from step 1 to step 2, and in the same re- 
spect, in this example, and in common practice, a group of prerequi- 
sites to allow the Government to proceed from program definition into 
implementation of the system were reviewed. These prerequisites in 
our case w’ere a recommended system design des>"iribed in sufficient de- 
tail and with development programs and nec^sary testing described 
so that the Government could have confidence in a contractor or teams 
of contractors to carry out the implementation of the program. 

Swondly, fore^eable technical problems have been described in 
considerable detail. In our example, these did not appear to be of 
large order. Solutions, however, to possible technical problems were 
proposed and ways of responding to Government needs, should the 
Governmei)'^ make some changes in system requirements as the pro- 
gram moved along. 
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Thirdly, comparisons in a time sense, in the cost sense, and in effec- 
tivene^ ^se w sre made of several airlift system designs, showing 
their features in a comparative sense and providing information on 
^w much each woiud rogt and how effective it was, and comparing 
th^, in turn, with a recommended system design. 

•i. ^"^-J/^commended system had detailed specifications for each end 
Item ; tiiat is, each piece of physical equipment, training procedures, 
maintenance procedures, and so on, necessary to operate the system. 

lastly and v^y significantly, production information on f^hedules 
and costs of sufficient detail that they could be compared one system 
to another were completed. Mr. Dennis mentioned PERT. Cost 
^sterns in tins ct^ were completely drawn out to the point that the 
Government could look at variations of time and its effect on cost, and 
vice versa. 

Then estimates of a 10-year-production period of the prwrram and 
the developmmts preceding it were provided and also nrm cost pro- 
posals to the Government for development and then first production 
quantities of the airlift system. 

At that wint, the Government had sufficient information to begin 
a rather substantial program backed up with also very substantial 

CtOXcit 

Mr. Dennis. This is a summary chart of these, three steps that I 
will show you next; systems concept definition, program <lefinition, 
and the system implementation. 

Generally, in major systems in the Department of Defense, the 
systems concept definition takes a period of about 2 or more years 
to fully understand tlie problem and look at the alternative solutions. 

The systems program definition is on the order of a year or less. 

bystems implementation varies depending upon tlie type of pro- 
pam Involved. In the particular example tliat we are talking about 
here, tne development part, was about years and the implementa- 
tion was 7 to 10 yea s. 

^ national problem other than in defense, I would say 
that the 2 years or mere for systems concept definition is reasonable, 
a program definition of 1 year or less is reasonable. As far as de- 
velopment IS concerned, it may be that 3 years would be a reasonable 
for a p^lot establishment or a test case. If that were success- 
ful, then It could be applied to other systems as well, other areas of 
the States as well. 

Senator hrEr.soN. Is that the production phase, the 7 or more years, 
which contemplates the problem of prixlucing the equipment to im- 
plement the progmm? 

Mr. Dennis. Yes. In the case of the airlift, this is the develop- 
inent of the airplane, and then there is the production of the air- 
plane and its actual use over its lifetime. 

Senator Nei,.8on. So if you liad the eauipment you wanted, if you 
liad the airplane, you would be knocking off 10 years? 

Mr. Dennis. That is right. 

Senator Nelson. That is, if you had the ideal aircraft at the time 
you started^ and when v'ou came to your conclusion if you had it on 
hand, the ideal aircraft, you w^uld save 10 years on the whole 
operation? 
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Mr. Dennis. You would not go beyond the point of system pro- 
gram definition. One thing that might be analyzed is whether or 
not the existing aircraft is satisfactory for another 10 years or whether 
a new aircraft is required. 

As far as costs are concerned, these are jiist gross estimates, but 
they might lie of interest to you. For every dollar that is spent in 
the systems concept d^nition phase, in the Defense Establiteient, 
about $10 is spent during the program definition phase. In the de- 
velopment, it IS about $100, and in the production and operation is 
about $.1,000. 

We have talked a bit as to whether these numbers are realistic when 
we look at other types of problems than defense, and I think they 
probably will hold up in rough orders of magnitude fairly well. 

The low expenditures are in the systems definition and the pro- 
gram definition. Before a decision is made to implement and spend 
large quantities of money, at this point in time the total cost which 
is going to lie accrued by system implementation, and its schedide 
will be well known and at this point in the defense business a con- 
tractor will go under a contract. 

Senator Nelson. Just for purposes of the record, if this concept, 
this system, were to be applied to a social problem, of course, whether 
or not there would be vhat 7- or 10-year period, whatever, would de- 
pend upon the nature of the problem. You may not have to develop 
any equipment at all, but -we would just change the system. 

Mr. Dennis. If we take the Mississippi water pollution problem 
that we were talking about at recess, it may take 7 to 10 years to put 
it in completely. In that case, it is an implementation and not a 
production problem, really. 

We thought it might be of interest to you as to who accomplishes 
these steps in the Defense Establishment. I have broken down the 
three steps again ; In systems concept definition, here the Department 
of Defense, allied analysis and evaluation organization, with support- 
ing studies and f^hnical data from industry; in the program defini- 
tion phase, individual corporations or industry teams with govern- 
mental management agency supervision; and in the system imple- 
mentation phase, the armed services departments and industry through 
program management offices. 

I think it is interesting here to point out that in the systems con- 
cept definition, industry. plays a relatively minor part in the first 
phase. 

Senator Nelson. Your systems concept definition includes that part 
of the phase of understanding the problem ? 

Mr. Dennis. That is correct.^ 

TTere the knowledge that exists in the Department of Defense and, 
let me say, the nonprofit type orgimizations and academic institutions, 
far exceeds that which we have in industry. When you are trying 
to understand the total problem, there are disciplines and knowledge 
■which the industry does not have. So generally these types of orga- 
Ri^fions^ make the contribution to the systems concept definition. 

There is a second reason for minimizing the role of industry here, 
and that is^ to get an objective solution to the problem. If industry 
came up -with the concept defiilitions and later on had to implement 
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them, it may be that looking downstream they may feel that they could 
put their own system in that w’asn’t the preferred solution in a subse- 
quent step. So one of the advantages to minimizing industry’s role 
here is that they don’t grade their own papers, they don’t come up with 
a preferred solution and then implement it. That gives an objective 
analysis of the problem. 

^ Mr. Wheeler. In our example, perhaps we can clarify the respon- 
sibility relationship of these people. 

If you recall, at the beginning w’e had some six studies. The general 
policy .study was conducted in-hpuse at the DOD management level. 
The general analy^ of comparing systems and general analyses of 
what are capabilities of airlift systems were done by analytical and 
evaluation organizations within the Department of Defense assisted by 
not-for-profit companies, and using inf ormation supplied by the indus- 
try as to what is the state of the art and what is practical and feasible. 

Then the detailed studies on actual airlift systems concepts were 
managed and directed by the Air Force through its agencies and with 
a very direct interchange of information from the industry as to what 
is technically possible and from the industry as to what systems will 
be envisioned in solving the problem. 

As^ was mentioned, however, this is of an informational nature. 

It is also valuable to have the industry critique approach of Govern- 
ment, in terms of whether this is a practical thing and should it be 
instituted. The emphasis in the first step is rather heavily in the Gov- 
ernment sector. 

In the second step, the emphasis is in the Air Force management 
agency with industry participation, and in the third step of actually 
implementing the system, systems management by a contractor as 
directed by an agency of the Air Force. 

So this relationship gradually shifts in terms of the amount of effort 
applied to the problem from in-liouse Department of Defense analyses 
through to more and more participation by the industry until, in sys- 
tems implementation, the bulk of the work is now being performed and 
the bulk of the systems management responsibility performed bv the 
industrial teams. 

Mr. Dennis. We have also indicated how these industrial teams 
are selected. In the systems concept definition phase, the selection is 
based on a request for proposals where the contractors describe their 
experience, their personnel and preliminary approach. 

For the program definition phase, again it is based upon a request 
for proposals and the contractors describe their procedures, technical 
developments, and capability to undertake svstems implementation. 

xn tiie third step, system implementation,*^ it is based on the results 
of the program definition phase, particularly significant technical fea- 
tures and cost effectiveness of the total system being included. 

l^ke to point out two things here: Very often contractors 
will be a^ed to participate in systems concept definition where they 
might have a unique technical solution but where they are not quali- 
fied to carry the proj^aain on further. 

This is the contribution through the whole process where industry 
assists in a systems concept definition. For example, in a water pollu- 
tion problem it may be that a small company has a filter that might be 
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a key to the solution of the problem, but the small company cannot 
take on the total program management to clean up a major polluted 
area. Ho will bo asked to participate in the concept definition simply 
to evaluate liis filter. 

The second point is in the program definition the contractor ex- 
presses his technical developments and capability. Ilecognizing that 
the system implementiition is the phase where the contractor wants to 
participate, this is the end goal of the whole process, the implementa- 
tion phase, Kecognizing that the program definition phase is the 
necessary step to get to here, the competitive nature of the defense 
business has forced the industry to anticipate mistream the system 
implementation contract to the point where they begin to invest their 
own money in research and development in com*’ ig uji with now solu- 
tions and new ideas so that during this phase they con get a comjieti- 
tive edge for the system implementation phase. 

There has been a great deal of discussion on the application of aero- 
space technology to some of these other national problems (ind how to 
involve the aerospace technology. My feeling is that if this process is 
followed on these other national problemSj and understanding that 
there are .system implementation contracts in the future, in anticipa- 
tion of these contracts the aerospace industry will start to direct their 
technical caiiability toward unique solutions to problems so they will 
be more competitive for the final phase. This is a way that this tech- 
nology can oridge the gap from defense to these other national 
problems. 

Mr. ■\Vheeler. In the example, returning to the selection process, 
Mr. Dennis was mentioning that, in our model, 10 industries in the 
early phases felt they had significant technical contributions to make 
to this tactical airlift system problem. 

Four of these in the Government’s oj^inion had sufiicient ability to 
make a material contribution to that evaluation process. By the time 
a system vvas actually defined, there were then only a lindted number 
of industrial firms, tive in this case, who had the preceding work, the 
background and the ability to go ahead and iiroduce the system. 

The number of people involved, the number of competing compa- 
nies, narrowed, if you will, in a rather natural process, based upon their 
own {issessment of their situation, their ability to proceed with the 
Iirogram, their ability to respond to the requirements of the 
Government. 

From the five contractors, then, two were selected so that the Gov- 
ernment would have two diffci’ont points of view in tlidr information, 
and two different approaches to a system implementation pi-ogram, 
and two differing types of caimbility in actually pioducing the system. 
It was felt necessary in this system to have at least two companies in 
the program definition phase so the Government has the fullest 
amount of information about companies who are qualified to actually 
go ahead and produce the system. 

The selection in each case is basically, in our model liei-e, by the Air 
Force management agency, %vith the review and concurrence of the 
D^art-ment of Defense. 

The bef'ic responsibility rests with the Air Force to determine the 
capa/bil'ues of the contractors and their contributions to the program. 
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Mr. Bbnnis. We also indicated how these steps are funded. In 
the systems concept definition phase, Department of Defense operat- 
ing budgets, contractural arrangements with support organizations 
and small study contracts with industry. 

For the program definition phase, generally the contracts are with 
industry on a fixed price basis. 

For the system implementation phase, the contracts are with indus- 
try having vary ing degrees of profit incentives, depending on the risks 
involved. 

As I i>ointed out earlier, the ratios here^ are where this is $1, the next 
is $10, and the third step can 70111 from $100 to $1,000. 

Mr. WiiEELBP.. In our exa mple the cost ratios that Mr. Dennis 
described were generally borne out. I find them quite interesting. 
Our industry would not oe aware of the cost of inhouse system studies 
at the very oeginning of the program, liecause those studies ai*e initi- 
ated inhouse in the Defense Department. However, some $10 mil- 
lion worth of systems definition contracts were let in the first step, 
followed by some $50 million of program definition contmcts. We 
didn’t quitp "o from 10 to 100, but wo are in the Siime general 
neighliorh 

fc m . ' example, the development program of some $700 mil- 
. s’d the actual implementation and production program some- 
thing greater than $2 billion. 

In this example, it was apparent to the Government that it was ap- 
propriate to proceed with contracting for both development and pro- 
duction at the same time, or contracted at the same time, I should say. 
So the first several years of production and the development preceding 
it were all contracted for at the beginning of this system implementa- 
tion phase. 

On examination of other examples one might find that the Govern- 
ment would elect to go aheud with the development program and re- 
serve decision as to final implementation of the program. 

Mr. DwNnis. Tliis is the final chart, and it is a kind of summary to 
pull all the factors that w’e have talked about feather. 

Again there are the three steps; Concei>t definition, which utilizes 
systems analysis techniques, which provides alternative approaclies to 
satisfy a requirement, the relative effectiveness of each, and probable 
extent of Government obligations. 

The second step is program definition, which utilizes systems engi- 
neering techniques. It provides a preferred systems desigis with 
alternatives, the cost effeetteeness of each, and firm plans and schedules 
for desim and development. 

The third and last step is program implementation, utilizing systems 
management techniques. It provides plans and costs for orderly sys- 
tem development, production, and operation. It provides the timing 
and nature of the obligations, and assurance of cost, and program con- 
trol. 

This kind of ties un the three steps and the techniques involved. 

Senator Nelson. Tliank you very much, gentlemen. 

I think that any one who had the opportunity to listen to the pres- 
entation in detail would understand the system approach that was 
used here. What troubles me a little bit is that most people who will 
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be considering tliis problem in the Con#?res,s will not have heard this 
presentation in detail and I think it will be a little difficult for them. 

I say this only by way of asking you, Karl, this question. As I 
recall, in the (California contracts there were four of them, one being 
crime and delinqiiency, one pollution, one transportation, and one 
information handling. 

Would it be possible to take the pollution one, which I think was 
the smallest — though this is very fine in the record for anyone who 
wants to take the time and look at the charts in the record, and they 
can understand that after examining it — was wondering if it would 
not be possible for whichever one of the corporations— and I think 
it was Aerojet that did the pollution study — to take that study and do 
a narrative pre^ntation. 

The report', itself, is too big, detailed, too fat to go into the record. 
But if one of the persons who worked on that could take it so that we 
could submit it into the record ahead of or behind this one, it would be 
helpful. It would be a narrative explanation, so that the general 
public could understand the concept, sucli a.s you would find in a maga- 
zine, for example. Would that be possible ? 

Mr. Hark. I)r. Roberts is here. 

Mr. Roberts. When you ask if it is possible, Mr. Chairman, the 
answer is “Yes,” it is possible. 

Mr. Harr. I am sure we can do that, Mr. Chairman, and will- 

kSenator Neijson. Maybe if we ask someone w’ho knows too much 
about the subject, they can never get it simple enough for the rest of us 
to understand. But I have read the report, and I think you could 
write a narrative explanation, it seems to me, of the pollution systems 
analysis report that was made in California. Don’t you think so ? 

Mr. Roberts. W e will be glad to, sir. 

Senator Nelson. I think it would be very helpful. Anyone listen- 
ing to this fine presentation in detail would understand it. But I 
think we neeil a simple narrative explanation. The only reason I sug- 
gested pollution is because it i.s one of the social proUc ms wliich nov/ 
has a high-level visibility and interest throughout the country. 

Mr. IIarr. We will certainly be glad to do that Mr. Chairman. My 
only hesitancy, and I am sure it is unnecessary, is that one of the pur- 
poses of this rather full-blown examiiation in depth of a hybrid 
model .study was to go beyond the phase involved in the California 
contract and studies and show to what depth there is an interface, a 
w’orking together, and sharing of responsibilities, throughout all the 
way to implementation. 

•Senator Nelson. I think it is ex'iellent. But there is this one other 
problem. If the committee finaby ieports a bill, it then goes to the 
door of the House and the floor of the Senate. Everybody is very 
busy and there will be three or four i>eople in each House who have 
read the hearings in detail. 

Somebody is going to say, “Give me a good example.” We can say, 
“There is a very tine example right here.” 

But if you can give a narrati \^e example on a social problem, I think 
it would be helpful in explaining to Members of Congi’ess what we are 
talking about. I think most people have not interred themselves 
in the idea of systems analysis and they will say, “Well, what is it?” 

A simple narrative explanation will help the record for the presenta- 
tion to other Members of Congi^ess. 
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Mr. Harr. It "vill be done. 

Senator Nelson. I want to thank you very much. It has been an 
excellent presentation, and it is very valuable for the record. I ap- 
preciate your taking this time. 

Mr. Harr. Thank you, Mr. Chairman. 

Senator Neuson. Our next witness is Dr. K. H. Roberts, vice presi- 
dent, Aerojet-General Corp., El Monte, Calif. 

STATEMENT OE K il. EGBERTS, VICE PRESIDENT (DEVELOPMENT), 
AEROJET-GENERAL CORP., El MONTE, CAME. 

Mr. Roberts. Thank you, Mr. Chairman. It is a pleasure, indeed, 
to testify before you on a subject which we consider to be very im- 
portant. 

Mr. (liairman, the gentlemen who have preceded me today have 
Very aptly pointed out what the systems approach is and liow it is 
used in solving problems associated with the design, development, 
implementation, and management of complex defense and space pro- 
grams. There are, however, some fundamental differences between 
these problems and those of a social or socioeconomic nature. There- 
fore, a review of our experiences in this field might I e appropriate. 

This is the third time" that our company has had tliv. opportunity 
of addressing you. In 19t)r> Dr. Culver, manager of our life sciences 
division, discussed the findings of our waste management study, and 
Mr. Jjelian and Mr. Kuhn presented the results of our crime and 
delinquency study. Since then we have become engaged in two more 
studies of similar nature. 

Today, with your permission, I wouhl like to review our total ex- 
perience from the standpoint of — 

(a) To what degree our talents and our methodology is translatable 
to solve socioeconomic problems. 

r&) What kind c£ difficulties we have experienced. 

(o) What contribution to the solution of these problems can be ex- 
pected from the aerospace industry. 

And finally, to what time schedules could we perform ? 

Let me start with the translatibility of our talents and methodology. 

We found that in all cases we studied, the system enigneer had no 
unusual difficulty understanding the problem, and with the help of 
systems analysts, statistician, computer scientists, and consulting ex- 
perts from the particular socioeconomic field, he was capable of 
putting tlie methodology fully to use. 

Indeed, I^Ir. Chairman, in all cases he could construct a system 
framework within which the problem could be logically attacked, i 
wish to emphasize that we had to construct a system framework, be- 
cause as yet the various operations, which must contribute to the solu- 
tion of the problem within a so-called socioeconomic system, do not 
operate in unison to accomplish a defined objective. Indeed, if we 
accept the simple definition of the system — ^that it is a set of operations 
designed to perform a specified objective — ^we must say wo have very 
few, if any, socioeconomic systems operating today. We do have a 
numbe r of socioeconomic problems, which may have grown to the pro- 
portion in which they exist today, exactly because of the lack of such 
systems. 
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With that in mind, it is of significance that we have been 

able to cast these problems into a system framework. We have 
shown in previous presentations to you block diagrams representing 
such systems framework for the criminal justice and the waste manage- 
ment systems. I have no intention of discussing these systems in any 
detail today. But 1 would like to take a few minutes, running the 
danger of ^ing repetitious, to give some specific examples from each 
of the .studies we performed to date to show that the systems method- 
ology gave us, iL jieed, a better insight into the problem. 

For example, in the crime study, we introduced the concept of the 
so-called career co.st of the criminal, wnich is the cost to the State of 
any criminal during his criminal career. The data indicated that 
the mo.st costly criminal is a check forger, which is a rather unexpected 
finding. 

We have sucx^eeded in our social welfare study to quantify the char- 
acteristics and magnitude of that part of the population which is 
most likely to be a welfare recipient. 

In our waste administration study, as you recall, we have found 
ample evidence that all types of waste, wliether it is solid, liquid, or 
gaseous, must be dealt with together as a part of one system. ^ 

These findings and the several others which we prevented in our re- 
port, per se, do not solve the problems, but they give us a much better 
insight and permit us better planning while we are seeking solutions 
to these problems. 

Now, let us take a look at the difficulties we encoun'' red. In all the 
studies we undertook to date, Mr. Chairman, we ran into two major 
obstacles. Both may .stem from the previously mentioned lack of 
existence of truly planned socioeconomic systems. These two oKstacles 
are : 

{a) The uncertain nature of goals and objectives. 

ih) The lack of necessary data to find cause and effect relationships. 

While we .strongly believe that these are only temporary obstacles 
since systems analysis is particularly suited to solve this kind of prob- 
lem, nevertheless, they do exist today, and it is important to fully 
understand their significance. To shed better light on this area, let 
me refer for the moment to a typical military weapon system develop- 
ment. The Government (frequently with the help of nonprofit or- 
ganizations) sets specific goals for the system. The industry evaluates 
various possible concepts, elects the one which offers the best solution, 
sets performance requirements on all the subsystems, and then per- 
ha})s hundreds or thousands of companies go to work to reduc.e the 
concept to hardware. If, in the course of development, problems 
arise — and they always do — ^the quantitative impact of the problem 
upon the total system is evaluated, and if the problem persists, an 
alternate route might be explored. Important is the fact that the 
problem can always be assessed quantitatively in tenns as it affects 
the total system performance. In contrast to this, the socioeconomic 
“systems'" have evolved without the setting of firmly defined goals. 
'The problems with which they have to deal exist against a backdrop 
of social, political, legal, and economic influences. 

iSince tlie socioeconomic systems today have no quantitatively estab- 
lished objectives, the magTiitude of the problems they face cannot be 
measured in terms of system performance. Thus, a logical solution 
to the problem is obstructed until we remove this obstacle. 
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Further, in order to come up with solutions, at least reasonable 
understanding of cause and ellect relationship between the more sig- 
nil^cant contributing factors must be developed. This is particularly 
important since solutions to socioeconomic problems must evolve from 
the present environment. This environment, regardless of how bad 
it may be, cannot be swept av'ay like an obsolete weapon system when 
it is repliiced by a more modem one. 

Thus, in attacking a socioeconomic problem, without the knowl- 
edge of why things are the way they are, we are starting not from 
point zero, but wo start from a negative position. This is not an 
unusual situation. I well remember, Mr. Chairaian, that 20 years 
ago, we were in a similar situation in the racket industry. We had 
dimculty v/riting good specifications, because we did not know what 
could be accomplished. Wo Inn] difficulties of solving problems, lie- 
cause wo had no good knoA^ledge of cause and effect relationship. So 
mo.st of the rockets just blew up. We had to analyze, correlate, hy- 
pothesize, experiment, and evaluate, and reiterate the process again 
and again in order to arrive to point zero, in order to advance to the 
point where reasonable goals could be established and systems capable 
of copnig with problems could be evaluated and developed. We are 
today ill a similar position in many of the socioeconomic fields, with 
ti.e exc/C^ption that we now have a proven methodology' and a substan- 
tially advanced technology at- our disposal. 

Senator Nelson. May I interrupt you a moment? 

The fact that you couldn’t come up with a final answer to some social 
problem still wouldn’t mean, would it, that the methodology could not 

help you come up with some answers and thus would be of great value 
anyway? 

Mr. Egberts. Certainly. 

Senator Nelson. As a matter of fact, I would guess that in a fair 
I^rcentage of the most pressing social problems you will not have all 
the answers because in most of them ther are human factors involved 
that we don’t have a capacity to evaluate anyway. 

This is true of the use of pesticides in this country. We are seeing 
wnsequences from their use that are causing ecological imbalances in 
the seas, in the lakes, in the soil, in the whole environment that couldn’t 
be predicted. But that doesn’t niean that you couldn’t t ackle the pol- 
lution problem, including pesticides, and come up with an answer that 
^he situation vastly. That is what I am getting at. 

Mr. Egberts. That is correct. The fact that you don’t know ulti- 
mately what ^ou want simply makes it very difficult to come up with 
the b^t solution to the problem. It doesn’t make it imimssible to come 
up with improvements, and with systems methodology we can intro- 

without having that ultimate goal. 

_What I would like to stress is that this system analysis would per- 
Jwi^ us to ver 3 r intelligent standards which today are lacking. 

With this in mind, lot us take a look at what the aerospace industry 
can contribute and on what time schedule the accomplishments can bo 
realized. 

Since each system is beset with different kinds of problems and our 
contributions may vary vastly from one te the other, it may be more 
meaningful to take the crime study and waste management study 
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as specific examples rather than talk in generalities. These systems 
happen to be tjrpical of two kinds of systems; No. 1, the crime study 
deals mainly with software ; that is, the generation handling, and dis- 
semination of information, and No. 2, the waste management system 
has primarily a hardware orientation. 

In the area of crime and delinquency, we believe there are activities 
which "we can profitably undertake immediately. For example, sub- 
stantial benefits could be derived by improving the information flow 
within the system and assure the availability of maximum meaningful 
data at the decision points in the system. Further, we could improve 
the system to effect a faster processing of the criminals. In under- 
taking this effort, which would take from 3 to 5 years, we are dealing 
primarily with methods of handling the problem, rather than with 
the problem itself. More germane would be our contribution to the 
solution of the problem, Mr. Chairman, by designing, with the help 
of social scientists, behavioral scientists, penalogists, psychologists, 
psychiatrists, and so forth, ^y'ell designed and monitored statistically 
significant sociological experiments to yield data which would permit 
us to verify or reject hypotheses previously made. The very nature 
of this iterative process and the long leadtime required for feedback 
takes at least 5 to 15 years before meaningful data can be expected. 

On the basis of the data resulting from such experiments, we might 
be enabled to intelligently use our resources to cause the basic x)rob- 
lem.to recede. Finally, as far as the criminal problem is concerned, 
we can contribute to pinpoint areas of basic research and help to evalu- 
ate data obtained in the course of the research. This activity would 
be directed to understand what makes a human become a criminal and 
would have to go on, like cancer research, until the problem is totally 
resolved. 

In the waste management area, our immediate contribution should 
be directed to establish useful environmental quality standards. We 
believe that within 3 years, through a program of basic research, in- 
volving environmentol sciences and system analysis techni^es, we 
could lix useful quality standards for air, waiter, and land. Further, 
we believe that within 5 years we could design concepts capable of 
meeting these standards. Paralleling this effort, within 10 years, the;-ie 
concepts could be reduced to hardware, and in 15 years, we could start 
the implementation of the system and really solve the problem of j/ol- 
lution. ^ We are fully aware of the fact that no socioeconomic system 
can bo implemented in a vacuum, and we must take utmost caie to 
avoid or at least minimize adverse effect on interfacing systems of our 
society. 

Having presented evidence that the systems methodology and our 
talents are translatable to socioeconomic programs, and having dis- 
cussed the problems encountered in the past and our potential contri- 
bution in the future, let us examine what the roles of govejnment, 
educational institutions, and industry should be to permit an (effective 
attack on these problems. 

First of all, we do not believe that any new' institutions are required. 
A letter definition or realinement of responsibilities of existing insti- 
tutions is, however, desirable to facilitate their capability to handle 
programs on a “systems” basis. 
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Senator Nelson. I believe that legislation was passed about a year 
ago. 

Mr. IvOBERTS. Yes, sir. 

Senator Nelson. I thank you very much for your very tine presen- 
tation. 

Mr. Roberts. You are welcome. 

Senator Nelson. That will conclude the hearing for today. We will 
resume in the morning at 9 :80. 

Thpk you all very much. 

(Whereupon, at 12 :08 p.m., the subcommittee recessed, to reconvene 
at 9 :30 a.m., Wednesday, January 25, 1967.) 
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WEDNESDAY, JANUARY 525, 1967 

U.S. Senate, 

Special Subcommittee on Soienthto 

Manpower Utiltzation op the 
Committee on Labor and Public Welfare, 

Washington^ D.G, 

Tho special subcommittee mei at 9 :30 a.m., pursuant to rec^, in 
room 4232, Senate Office Buildingj Senator Gaylord Nelson (chairman 
of the special subcommitte’i) presiding. 

Present: Senator Nelson (presiding). 

Committee staff members present: William Spring, special counsel 
to the subcommittee. 

Senator Nelson. We will continue hearings today on S. 430, the 
Scientific Manpower Utilization Act of 1967, and S. 467, the National 
Commission on Public Management. 

This morning v/e will have testimony from Senator Hugh Scott of 
Pennsylvania; JDr. Simon Ramo, vice chairmamof the board, TRW, 
Inc.; and Ur. Robert Lekachman, chairman. Department of Eco- 
nomics, State Univ''rsity of New York. 

Mr. Kurt Bauer, executive director. Southeast Wisconsin Regional 
Planning Commission, was unable to get a plane out of Milwaukee 
because of weather, so he will not be here this morning. 

We are very pleased to welcome the distinguished U.S. Senator 
from Pennsylvania, Hugh Scott, who is the author of S. 467, the 
National Commission on Public Management. 

We are pleased to have you here this morning. Senator Scott. 

STATEMENT OF HON. HUOH SCOTT, A TT.S. SENATOR FROM THE 

STATE OP PENNSYLVANIA 

Senator Scott. Thank you very much, Mr. Chairman. I am very 
happy to be here and have the opportunity to discuss the approacn 
embotlied in S. 467. 

In the current issue of U.S. News & World Report, there is an 
article on the future, and there is a line in that article which says that 
the dreams often have a way of coming true. The point is made that 
in this past short decade alone, advances have occurred which greatly 
aff^t the present and will more greatly affect the future of all our 
citizens. 

^ The point is made that 10 years ago there were no jet commercial 
ai craft and virtually no activity in space, and that the use of com- 
puter systems was just beginning. 
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Projoctions are made for the vears 1970, 1980, 1990, 2000, with somt 
fascinating prospects held forth for a long and better life in forth- 
coming eras. I believe the article ends with the statement that we 
w ?:o l>orn tw soon. The best isyet to come. 

It is in line with forward thmking, then, that I intr(xluced S. 407. 

X appreciate opportunity to appear before this subcommittee 
and discuss a matter of vital concern to all Amei’icans. 

Memliers of Congress have l)ecomo increasingly aware that dynamic, 
innov'ative steps must be taken if this Nation is to continue its progress. 
The past decade has been a period of creative legislative action insofar 
as the estalilishment of policies and programs to solv’e our social and 
ecoimmic prolilems is concerned. 

Signiiicant achievements have been registered in pollution control, 
planned uihan development and renewal, housing and educat ion, pub- 
lic health, and the preserv’ation of our natural resources. 

T might note, parenthetically, that in his state of the (Commonwealth 
address yesterday, the Govornoi' of Ikumsylvania, Raymond P. Shafer, 
has taken note of many of these demands and has made very progres- 
sive and challenging recommendations to the legislature in tlie fields 
of urban transportation, public welfare, po lution, pub.bc health, and 
many other fields. 

^ glad to see that this Governor and, for that matter, most of 
our Governors, are Incoming aware of the role of the ►States in this 
area. But it is the role of the h’ederal Government in iiartncrship 
with lo(ml and State governments to which I address myself. 

In spite of this resprd of significant achievements tliat I noted a 
moinent ago, the responsible authorities at all levels of government — 
local. State, and National — face a host of serious problems caused by 
a society which is characterized by its increasing complexity, rapid 
rate of gi-owth, and high mobility. i i 

The mamiitude of the problems le-ave no doubt that traditional 
solukons alone will not provide relief. The resources of all facets of 
this Nation must lie marshaled to meet this challenge. This genera- 




power, the space age, and. various evolutionary changes m 
our defense capability have come about through the ingenuity, busi- 
ness acumen, and industrv of nil facets of society. 

As the result of the endeavors of private industry, the universities, 
and governmental components, a great deal of useful knowledge and 
am appreciation for new equipments and procedures have accrued. 
We have seen new techniques of managenieiit analysis — often termed 
the^ ‘systems approach” — developed, tested, and incoriiorated into the 
mainstream of mdustrial activity. 

Wliile the systems approach most often is associated with the work 
performed by the Departmenf. of Defense, the Atomic Energy Com- 
mission, and the National Aeronautics and KSpaco Administration, 
attention recently has been given to applying it to the problems in 
the public domain which I lust enumerated. 

Although the United States is a wealthy nation— indeed, the 
mightiest in the history of the earth — its resources are not unlimited. 
The decisionmakers of the Nation must assess carefully rhere and 
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how to expend these resources. No longer can we afford to expend 
90 percent of all Federal research and development funds on defense, 
spa(*e, and nuclear energy developmental projects. 

Not only must the Federal Government increase its expenditures 
to combat pollution, urban sprawl, and natural resources dissipation, 
but the State and local governments must do likewise. 

What steps can be taken to achieve our ultimate goals? Two 
wortliy efforts have been initiated within the (Congress which can go 
far in helping to resolve the national and community problems in tfie 
nondefense, nonspace sector. You, Mr. Chairman, proposed a bill in 
October 1905, reintroduced as S. last week, which delineates a 
course of action in precise terms ; To mobilize and utilize the scientific 
and engineering maniiower of the Nation to employ systems analysis 
and systems engineering to help to fully employ the Nation’s man- 
power resources to solve national problems. 

A series of hearings were held last year which have been most use- 
ful in obtaining factual data and commentary from experienced par- 
ticipants in using the systems approach in various applications areas. 

A concurrent a])proacli, whicn I believe to lie complementary both 
in wncept and ultimate ramifications, was introduced last August 
which called for the establishment of a National (Commission on 
Ihiblic Management I had the honor to introduce this measui’e, 
which was cosponsored by nine other Senators; a companion bill was 
introduced in the House of Kepresentatives by the Honorable F. 
Bradford Morse of Massjichusetts and more than 40 of his colleagues. 

With the convening of the 90th Oongress, these bills were reintro- 
duced by Kei)resentative Morse (H.K. 20) ; and myself (S. 407) with 
the same strong supiiort. 

The mandate or the Commission, as I stated in my introductory 
speech on the floor of the Senate on January 18, will Ije to answer two 
fundamental questions: “Can the systems approach contribute to the 
solution of these problems? If so, how can it best do the job?” 

I'lie (kunmission, to be conq^osed of ICJ outstanding representatives 
from business, labor, odu(*ation, and Government, would have a full- 
time staff. With a basic purpose of studying the ways in which mod- 
ern syst(‘ms analysis and management teclmicpies may Ix^ utilized to 
overcome H<)cicty’3 problems, the results w’ould be in the form of 
specific; recommendations for legislation. Federal executive action, and 
implementing action ly State and local jurisdictions. 

►Senator Nei-son. If I may interrupt, ( Congressman Bradford Morse 
was before the committee yesterday. I understood him to say that 
last year your bill In d on that Commission, Members of Congress, 
•and this year your bill in this House does not. Am I incorrect? 

►Senator ►Sewn’. I cannot speak with certainty alx)ut Congressman 
Morse's bill, but mine, both last year and now does not. 

Senator Nelson. He «:4illefi my attention to that, and was urging 
that Memliers of (hngress lie on the Commi.ssion. I understand his 
version does include MemJ;>ers of (Jongress. Is there a policy reason 
for not including Members of Congress? 

Senator Soott. No, there is no policy reason, Mr. Cliaiiman I 
would have no olnection at all. Mr. Morse has told me of his willing- 
ness to accommodate me by combining the two approaches. I would. 
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in turn, have no o)>jection whatever to considering the advisability 
of including— in fact I would react favorably toward including— a 

K rovisicm that members of the Commission either may or shall lie 
[embers of Congress, as seems liest after I have a chance to talk 
with Mr. Morse. 

Senator Nki.son. I don't personally have an opinion on it. He 
seemed to have one, so I though 1 would call it to your attention. 

Senator Sccyrr. I appreciate that. We will consult with llepre- 
sentative Morse. 

During the current set of hearings before this special subcommittee, 
emphasis has been placed upon learning more about the ways in which 
the systems approach, as developed in private industry, can be brought 
to bear on these pressing problems. I feel that the subcommittee is 
wisely inquiring into the role and relationships of the many participat- 
ing elements in this complex environment : the State, local, and regional 
governmental groups, tne universities and colleges, the “think-type” 
institutions — both profit and not for profit— and the Federal Govern- 
ment. 

I did not mean the last statement to be wholly exclusionary ; I would 
not exclude the Federal Government from the category of “think-type” 
institutions, although I would like to give that some consideration, also. 

Many tools and techniques, including the electronic computer, have 
' een developed and applied to the spectrum of domastic problems. In 
n few instances, as in the State of California, where specific subject 
studies were undertaken by selected aerospace firms, valuable data 
concerning the nature of the problem and possible mechanisms for 
solution were obtained. 

It is my firm belief that before steps are taken to allocate funds to 
Tarious States, we need to know more about which management tech- 
niqiies can be really effective in coping with the complex problems 
which were earlier identified. 

Forecasting the future is a responsibility to be shared by all of us 
in the policymaking role. The problems are multidimensional and will 
he solved only by the joint efforts of the private and public sectors. I 
was particularly impressed by your call to action, Mr. Chairman, when 
you stressed: 

Nothing short of a maHSlve effort by Industry and government at every level 
•will solve this problem. This can be done only after a total analyalB of the prob- 
lem and development of an overall program of action. 

The Congress has evinced willingness to confront the issues of the 
day, and to pose solutions. Technology is now available which will 
allow us to purify our streams, cleanse the air we breathe, construct 
good housing at a fair price, and provide health care for evei^ citizen. 
The men and women of America have had to comprehend and a>s- 
similate now techniques for producing the everyday necessities, en- 
gaging in recreation, and communicating with their neighbors. For- 
ward progress is not always smooth and some turm/xi and adjust- 
ment is involved in almost all teclmological change. But our record for 
meeting these challenges in this country is very g(md. 

In summary, I commend this subcommittee as it moves forward to 
provide a better way of life for this generation and generations to come. 
It will be the responsibility of the Congress to take those steps neces- 
sary to provide the forces of our society with the guidance and re- 
sources to establish a reasonable course of action. 
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The problems are complex, and the myriad possibilities for resolving 
some of them equally complex. To my way of thinking, the time 
for decision and action is now, The^ future of this Nation depends 
upon our foresight and forcef ’’ness in this, as in many other areas 
or new challenges. 

I want to thank the chairman for his consideration in arranging for 
me to testify at this time. 

Senator Neison. I appreciate your appearance before the subcom- 
mittee today. 

As you know. Senator Dominick, who cosponsored your measure, 
is a member of the I^abor and "Welfare Committee and had intended 
to be sitting on these subcommittee hearings, but there are some very 
important hearings on the supplemental Vietnam budget wl’ich de- 
manded his attention. ^ 

I have talked with him about working out or attempting to work out 
a bipartisan bill that incorporates the concept in your bill, and 
concept in the one I introduced. 1 think all of us agree that search 
as hard as you might, you can’t find a partisan issue in this bill. It is 
a matter of equal concern to all people, regardless of party. 

I find, in talking with my friends who are systems engineers, that 
one of the problems that seems to puzzle them the most, and wliich is 
difficult but wouldn’t puzzle you as much, is the implementation of 
the program once you have done the analysis of the problem. They 
have been accustomed to dealing, for example, with DOD. Once they 
accumulate the facts, identify the problem and evaluate alternative 
methods of solving the problem, immeiliately when the decision is 
made, DOD goes ahead and do^ it. 

The difference in applying it to a social problem is when you get 
to the decisionmaking stage, it isn’t just a question of DOD and the 
systems engineering group to say, “We will nov,’ take this a ney that 
has been appropriated and spend it.” "When you get to the social 
■side, then it has to go to^ the city councils, the county boards, the 
regional planning commissions, and the Congress of the United States. 

The political decision to implement a program which has been eval- 
uated and alteriiatiye solutions proposed is a political decision. They, 
I think, found it difficult to visualize how that would work. I don’t 
think it is quite so difficult as they do. 

I know it raises tough political questions, but I am satisfied that once 
you get an evaluation which came up^ with a constructive solution of 
the air pollution problem, the political leadership of this country 
will have the capacity to implement it because the public demand is 
there and will be there. 

Senator Scott. I would think so, Mr. Chairman. I don't think 
there is any politics in crystal balls here or in peering into the future. 
The application of these techniques to social problems involves these 
elements that you mentioned, and involves also the interaction on 
human beings. 

The Department of Defense, of course, can decree methods toward 
solution. That somewhat more arbitraiy technique is not quite as 
applicable when you get to social problems. The political and social 
•difficulties are certainly not insurmountable, but the approach, to my 
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mind, is essential if wo are goin#i to do our liest to manage the future 
in keeping with the concepts which guide this country’s way of gov- 
ernment and way of life. 

We, in my omco, would bo very glad to help and would be very 
happy to bo associated with some combined and common effort l>y 
youi’self, vSenator Dominick, and any others of like mind if we can be 
useful in that area. 

Senator Nelson. I certainly wdll want to work with you. 

I want to make one more observation : There is, in fact, quite a bit 
of systems engineering, systems analysis technique, being used in the 
social field already in this country by our many regional planning 
commissions. One of the early ones was Dade County in Florida, 

Wliile I Av’as Governor, we created the southeast regional planning 
commission, which involved seven of the largest and most populous 
counties in our State and also the Wolf River Planning Commission. 
Each one of those commissions is deeply involved in the technique w’c 
are talking about and very successfully so. 

That is why I particularly wanted Mr. Kurt Bauer to bo present, but 
he is unable to be here today. 

I think the record will show that there are many places in this 
country whore the very techniques wo are talking about are pre-sently 
being apnlied to the solution of social problems. The Southeast Re- 
gional Planning Commission of Wisconsin is developing a compre- 
hensive transportation plan and recreational plan, and several other 
plans, using the very techniques that we are discussing here. 

^ So I don’t think there is any question about the feasibility of apply- 
ing the technique to social problems. It will vary in its feasibility. 
Air and water pollution may be a whole lot simider one to tackle, say, 
than some of the social problems that involve a 11101*6 direct human 
element. 

^ Senator Scott. I think it is quite interesting that Governor Shafer, 
m his state of the Commonwealth message yesterday, concludes the 
message with certain recommendations, the last of which is: 

Adoption of a new Pennsylvania Munlolpalltlefl Planning Code to help our 
communities plan better for the growth that Is coming. 

I am a memi'er of the Pennsylvania State Planning Board, along 
with my senior colleague, Senator Clark. My legislative assistant, 
Mr. Richard W. Murphy, who sits with me this morning, attends its 
^ssions whenever I am unable be present. We have a continuing 
interest in these problems and i relationship between the Federal 
Government and our Commonwe.vith. 

Senator Nelson. Thank you very much, Senator Scott. I ap- 
preciate your taking the time to appear before us. 

Senator Scott. Thank you, Mr. Chairman. 

Senator Nelson. Our next witness is Dr. Simon Ramo, vice chair- 
man of the board, TRW, 1 c., of Cleveland, Ohio. 

STATEMENT OF BE. SIMON RAMO, VICF CHAIRMAN OF THE BOARD, 

TRW, INC., CLEVELAND, OHIO 

Dr. Ramo. Senator, I am very happy to be here. I have no written 
or prepared statement. I have prepared myself to make extempora- 
neous remarks and provide answers to your questions. In preparation 
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for this day, I have read all of the testimony and I have been informed 
as to the testimony of the last day. 

Senator Nelson. Would you identify your company and some of 
your background for the record, Doctor ? 

Dr. Eamo. Yes. TRW is a large, diversified corporation, at a sales 
level of about $1 billion. Some hundreds of millions of dollars of 
that is made up of work for defense, either directly or indirectly, or 
for space. 

Senator Nelson. What does TRW stand for ? 

Dr. Ramo. Formerly, Thompson Ramo Woodridge: the official 
name of the company, the legal name is now TRW, Inc. 

A considerable fraction of our work is for the Federal or other 
agencies of Government, about one-third. Within that there is a very 
large seginent that is involved in systems engineering, including some 
several millions of dollars on what might be called the ^cial system 
engineering type of effort with which this subcommittee is concerned. 

Senator Nelson. This is on a contracting basis? 

Dr. Ramo. Yes. Some of it is being done through our own funds 
as initial studies, preliminary toward contractual work with agencies 
of the Government. 

Senator Nelson. I don’t want to, from here, direct the course of 
your presentation. Would you prefer to go ahead and make your 
extemporaneous remari 3 ? 

I was going to ask you to identify some of the systems engineering 
work that you have done in the social field. I will assume you will 
do that. 

Dr. Ramo. I will be happy to do that. 

May I first comment on the fact that a good deal of what I would 
have felt desirable to write out in an effort to be helpful to the sub- 
committee has been, I think, exceedingly well done in previous testi- 
mony. In fact, I might add that what has been brought out here 
publicly in these hearings, I think, is very impressive in providing 
what might be called a textbook on what systems engineering is, and 
how it might be applied. 

I think some, clearly not all, of what the bill to create a National 
Commission on Public Management seeks to accomplish is being 
accomplished through these hearings. 

You have brought out that systems engineering or systems analysis 
is not magic, it is not new, but that, indeed, particularly over the last 
decade or two, that methodology has been developed to a very high 
degree of competence and applicability, and that it indeed is broadly 
applicable to the social engineering problems. 

TRW, as I indicated, is very active in systems engineering and 
more recently active in what I might call social systems engineering 
projects. It may be that we have the largest team of systems engi- 
neers in industry. We have in work now some 8 or 10 projects 
that are in the fields of health, transportation, information systems, 
land use, and other such social problems. 

It might be helpful for me to take one or two examples and inake 
some comments about those prior to your asking some questions, if it 
seems suitable to you. 
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I have chosen these examples under the heading of “Implementa- 
tion.” I have chosen them particularly in the last moment or two in 
hearing your remarks of a few moments ago. 

It appears very well established by the previous testimony that 
systems engineering is applicable to major public or social problems. 
I consider myvself basically a systems engineer although I have been 
an executive for the last several years. I think we all tend to see 
systems engineering as a natural quantitative analysis, quairtitative 
commonsense, as it has been called by some witnesses here, and of 
considerable applicability, to problems such as those to which S. 430 
and S. 467 are addre&sed. 

But we are not skilled on the political side. Naturally, we have 
interfaced with the political side for many years, but we don’t 
consider this our area of maximum expertise. Therefore, the imple- 
mentation of systems engineering, as you brought out a few moments 
ago, is most important, but seems to some of us rather dllicult in 
those problem areas by comparison with the application of systems 
engineering in, let us say, defense areas. 

I'wo examples come to mindj one has not yet started officially under 
contract, but that we hope might be started fairly soon with jus or 
some other organization. 

One is a project of the Los Angeles Police Department. Here you 
have a more or less single entity in government with leadership that 
reco.gnizes a problem. It has ‘occurred to them that to hancUe the 
increasing problems of that police department, they have some choices, 
and tho^ choices include spending available funds in part to augment 
the police force under, shall we say, conventional concepts, or to 
improve communications, information handling, command) and 
control in such a way as to make the manpower much more effective 
by being in a better position to use their resources at any given time. 

It has also been apparent to this leadership that if they are going 
to do this, they must have aid from those who are experienced in the 
analysis of the flow of information, and who know the latest tech- 
nology in the handling of information, in the acquisition of it, in the 
storage of it, m the assembly and processing, and finally in the com- 
municating and display of that so that it can be used for superior 
command and control of operations. 

In this connection, we have naturally come together and we are 
studying that problem. But the implementation and attendant man- 
agement relationships would appear there to be relatively straight- 
forward. I think there is a lesson to be learned from this : That is, 
as our studies show the economic gain and the performance gain that 
can be obtamea by the use of modem technology in reorganizing the 
handling of information, and command and control functions within 
the poHce department, the department would then request that part 
of the funds available for the police department, in effect, be allocated 
for the implementation, modification, and organization required; for 
the installation of equipment, the training in new procedures and, 
in general, for changing the man-machine interrelationship within 
the police department in order to attain this higher performance. 

They would be able to see not only what it would cost, but what they 
could hope to gain from it. They will be in a position to explain 
and defend what the advantages will be. 
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I think it will be so convincing a case that it will be relatively easy 
for them to obtain the necessary sponsorship to make this happen. 
When they do that, I think it will be an example for other police 
departments throughout the Nation, and the process will grow quite 
naturally. 

Senator NeIxSON. If you are going to another example, I would like 
to mention something. 

What you have just said demonstrates that systems analysis can 
be applied in a limited, narrow scope^ such as in the police force in 
Los Angeles, to improve their techniques of policing, so to speak. 
We do that in program budgeting in a limited fashion. 

At the same time, if you are going to look at the problems of the 
police departments, you have to also, at some stage, do an analysis of 
what causes crime, what causes the juvenile delinquent. 

I have noticed recently in talking with a principal of a high school 
in Milwaukee who has a Teachers Corps team of three teachers — and 
I don’t want to stand on these statistics, but 'I will correct the record 
when it comes back to me — who had in this school 40 or 50 children 
%/ho were quite a problem. They came from a particular part of the 
city, a very limited area. They were flunking two or three courses, 
or more, and they were disciplinary problems in the school. 

Tliis year when they had the Teacher Corps team, they took about 
30 of those youths who were flunking three courses or more and as- 
signed them to a Teacher Corps student on a one-to-one basis, and 
instead of sending them to the principal, they were^ sending them to 
the Teacher Corps teacher, to sit down and work with them on their 
problem in school. 

Pretty soon a substantial percentage of them were passing all their 
•courses, and another percentage were only flunking one course. Pretty 
soon the discipline problem disappeared. 

This is ail by way of saying that in dealing with the police side you 
•can apply the technique to improving the management and the effec- 
tiveness of the handling of information and that sort of thing, but 
to get at the total problem, you have to get behind it and find out what 
caused the youth, for example, to get into trouble in the first place. 

• It is here where I think systems analysis can provide some very ef- 
fective answers. You can keep spending money and become more and 
more efficient, but you still have more and more problems that you 
are dealing with because you are not getting at the social problem that 
would solve that problem. 

This one in this school demonstrate a very simple example of sud- 
denly getting rid of very diflicult diepliR^^^T problems, suddenly get- 
ting children who were getting special help becoming better students, 
-cooperative and part of the useful social community in that school. 

Dr. Ramo. I think your remarks, taken with mine, constitute an 

• opportunity to emphasize a point which has not yet b^n emphasized 
in the hearings. Systems analysis conjures up in the minds of many 
people who are associated with it the concept of completeness, the 
•concept of recognizing the tremendous amount of interaction between 
various pieces in any complex problem. 

The experienced systems engineer expects this and arranges his 
work so as to give great attention to this interaction in optimizing or 
■insuring a harmonious ensemble of all the pieces of the solution he 
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proposes. Lowever, in parallel with this, and notwithstandin/? that 
major aspe<*t of the value of systems engineering]^, it is important not 
to negleet what might be called that systems problem which is one level 
below. To the super-systems man it is a sul)system. 

The Los Angeles Police Department, for example, will have a cer- 
tain amount of funds that it can expect to have allocated to it to cover 
the salaries and the operations of the poli(?e department, to handle 
crime, which should and might be lower if the whole problem of crime 
were, over a period of years, properly subjected to adexjuate total sys- 
tems analysis and study. But we know that some of it will remain. 

The question can to s<)me extent be separated : How can they make 
the best use of the salaried people, which takes up a good part of their 
total budget, by knowing where all the cars are, where all the police- 
men are ? Or isn't that an advantage ? 

So we need to do both. First, w^e need to arrange that we encom- 
pass problems in their totality and bring in the methodology for doing 
this neatly and efficiently in the way that systems engineers have 
learned to handle. We also need, in parallel, to take some of the 
pieces, and even though they could be better done if the whole job were 
completed^ we need to improve the pieces in order to get something 
done that is highly beneficial to society. Otherwise we are not doing a 
good systems application. 

Perhaps the next example will bring out some more of this. We 
are heavily involved in the study and the design, and ultimately the 
implementation, of a new medical center in Alberta, Canada. This 
will l>e a $100 million complex. It involves university operations, it 
involves training, and it involves, of course, patient care. 

The leadership there knew that they wanted to uplift the health of 
that entire region and they wanted to do this on both a short- and a 
long-range basis. They sensed that there was a great deal of inter- 
relationship between preparing for the future on the one hand and 
handling the emergency of the moment. 

They also sensed that they could not arrive at the best solution 
to their problem with their funds by, let’s say, superior design of 
buiidings alone. Problems such as the total amount of information 
’ ioving about that $100 million complex, having the right information 
at the right piece and at the right time, doing this sensibly and effi- 
ciently ; and taking into account the interactions between information 
and patient care, between information and business operation, between 
information and training and education, were all factors which also 
had to be consideicd. 

They also recognized they had a problem of logistics in handling 
material, the right amount of material, the proper amount of it stored 
and ready for use, the proper inventory control; and, of course, the 
movement of that material. 

Then, of course, there are the people, those who are at work doing 
specific, jobs as well as the people who are patients. The number of 
tasks to be performed and interrelationship amongst them were 
enormous in quantity. 

They recognized the need, then, to put all these and other param- 
eters on a logical, systematic basis, as has been discussed before this 
group. 
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My reason for cliwsing this example is not to use it as a furtlier 
opportunity to elucidate on the principles of systems engineering, 
which has Iieen adequately done, but rather to emphasize that here is 
a project that is being implemented. It is being implemented because, 
again as has been brought out this morning between you and Senator 
Scott, when the public adequately undeistands that it wants to do 
something serious aliout a particular problem area, and when the 
leadership to "whom the implementation is allocated have an apprecia- 
tion for what has haiipened in modern technology, and what has hap- 
pened in methodology for handling, for jiroperly assesssing and con- 
sidering all of the diverse, complex parametei’s; then the step 
implementing a solution seems much less difficult 

Senator Nelson. Are you, in your analysis of this $100 million 
medical setup, giving some consideration to a problem that the medical 
profession has never, so far as I know, addressed itself to very cre- 
ativ'ely. That is, some consideration to the problem of a comfortable 
environment for the patient who gets there? 

I have oliserved the hospital environment sufficiently to conclude 
that you frequoncl.y cure the disease but you make a psycho.somatic 
case out of the patient because of the coklness and sterileness of the 
environment within whicli you jiut him. 

This is a problem vdiich has been ignored in the construction of 
hospitals and treatment centers, the factor of the consideration of the 
feelings of the patient who is there. 

Dr. Kamo. Senator, you have brought out something here which I 
think again enables a comment to be made which has pciliaps not been 
brought out fully in previous testimony. 

If you look at the systems engineering fraternity of this Nation, 
whether it be in industry, universities, government, or nonprofit insti- 
tutions, I believe you will find that by and large it represents a consid- 
erable amount of competence useful in the social field, but it also has 
some shortcomings. 

xSpecifically, TRW would not, despite its having a very large and 
experienced systems engineering organization, presume for a moment 
that we could, alone, go in and design this complex. Rather, we 
consider oui’selves partuei’s with those who have been practicing medi- 
cine for years, those who have been living with that side of the prob- 
lem which includes the human being. 

This is not to say that systems engineers are unaware of and have 
not experienced problems that involve the social as well as the eco- 
nomic, the psychological, and the political side. But there are always 
specifics in any problem that only a person who has been living with 
that particular specialized field would know adequately. 

The first thing we have done, even in our proposals which lead to 
vnnnnig a competition, is to spend a great deal of time living and 
working with those who have been in the hospital areas, for examiile, 
and who have listed all the things they have found as problems, tilings 
they would like to see better in the future. 

The problem you brought up lias been an exf.mple. We would not 
do a good systems engineering job, which, of course, we hope to do, 
unless we included that class of problem, and, in effect, tried to 
arrange the entire system to do that. 
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. 1 .? ^ I tliink demonstrates 

this. This IS tlie queuing problem. Anyone who has boon in the 
hospital and has been able to walk around to get his tests made is, 
1 think, always annoyed by standing around with a semiopen gown 
waiting for Ins X-ray to be taken. If you list the tests that have to be 
made, covering a wide range of different kinds of medical cases, and 
you look at the way in which you make those tests, the apparatus 
to be used, the number of operators, the length of time it takes, what 
p to happen to the test results ; you could find, if you don’t quanti- 
tatively consider all of these factors of capacity, speed, timing, and 
interrelationship, that you will have arranged a hospital system in 
which a typical patient may, after he has his tests made, wait so long 
for the tests to come back out of the system to be acted upon that he 
will be long since gone. 

^ Take another problem of less serious consequence : He will be wait- 
ing to long in the hall in line. So one of the things we are doing is 
analyzing all of the queuing lines, putting numbers on, and then coming 
back to the medical people and saying — 



What kind of a waiting time do you consider to be satisfactory, desirable, 
an absolute lower or an upper limit above which it is too luxurious? You are 
exiierienced in the handling of imtients. 



All through the system we are looking at queuing lines, and we are 
doing It for efficiency reasons, one might say, the same as we would 
do if It wore a piece of freight, or a package of medicine. But we 
are also doing it for human reasons. 

^ *,*, j . I am glad you brought out this point. What I 

was really wanting to got at is I think most people have the impression 
that systems analysis involves just engineers, statisticians, and so forth, 
whereas the fact is that the team that you would use depends upon 
the problem you are attacking, the sociologists, psychologists, and 
educators having as much a part in systems analysis techniques: if 

the 1)01)^*^^ engineer does in problems with 

Dr. Ramo. Yes, Senator. I think a way to summarize that is to say 
that each problem has an optimum team. A good system job depends 
on understanding the nature of the problem well enough to identify 
the kinds of specialists as well as generalists one needs. A good sys- 
tems engineering team for a problem is one that is property inter- 
disciplinary in natui-e, not just is interdisciplinary in sociology, but 
in the total socioeconomic sphere involved. 

It appears to me that implementation of systems engineering, sys- 
tems analysis, systems design, or systems management to the social 
problems that are unsolved and urgent before the Nation requires 
us, first of all, to ^cognize that this is a broad pervasive method- 
®togy. IiiVeryone, in a sense, should bo using quantitative common- 
sense where it is applicable, and it is applicable to some extent 
everywhere and has been for all time. 

seeking to improve the implementation 
of this methodology it is important to find ways to disseminate what 
systems engineering is and to encourage its broad use. This is what 
these hearings are doing and what these various bills in c 
another seek to accomplish. 
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It. meanB that, like arithmetic, you would not expect to set up a 
special operation or a special agency to use arithmetic for the Govern- 
ment. You would expect everyone to use it. 

J do not thiidc this is too much, of an exaggeration. It is an ex- 
aggeration if one tries to be overly rigid and procedural on a very 
simple problem. But whether you are designing a way of taking 
care of your family budget or designing a chair, a railroad, an in- 
tercontinental ballistic missile system, a hosf al, or a water pollu- 
tion system, you obviously want to understanc, the problem, the inter- 
action of the various variables, and you want to use the modern tools 
which are available. 

This means throughout government, city. State, local, regional, Fed- 
eral, in all of the agencies, this methodology to one or another extent 
has applicability. 

Unless one recognizes the pervasive nature of this, the best imple- 
mentation is not likely to arise. 

The problem comes when you want to really do something, such as 
take the Mississippi River and improve the situation as to pollution, 
and recognize that in order to get something done you not only need 
to have an understanding of what it is you want to do, and have it 
well thought out, which presumably comes from the study side, the 
preliminary desi^ side, but you want to arrange a structure of manage- 
inent to get it done, to arrange the funds and to arrange the coordina- 
tion of the whole. 

This is multiple agency in nature. As a systems engineer, but not 
an expert in political arrangements, I can only offer perhaps one view 
of this. Tliat is to say that we cannot expect to reorganize Govern- 
ment so that there is always a single agency with clear, total control 
over any one of these social problem areas which today are multiple 
agency in nature. 

We will have to learn to live with the idea that when you want to 
do something about one big area of national life that needs attention, 
the problem usually overlaps into other areas. Government will al- 
ways be organized "so that various segments of it have re.sponsibility 
for some piece or other of the total area or problem. 

You will rarely have a situation as good as,^ let’s say, the Manhattan 
project or the intercontinental ballistic missile program, where total 
responsibility and control of funds to get a project done could be put 
into one agency. 

I do believej though, that having recognized that we have to live 
with this multiple agency problem, we can, for most of them, arrange 
what has to be done as a clear-cut, well-defined project, and give pri- 
mary responsiiiility to one or another agency. Ultimately we will have 
to learn to do this, and expect the other agencies who have a part to 
heckle, to some extent to have veto power—but not total veto power — 
and to fight through the problems of interactions between agencies. 

Systems engineering, well done in support of a primal^, project 
agency, or I should say the agency that has primary responsibility for 
a project, can do something that perhaps is the real center core of 
workability. That is, it can bring out the facts, it can be objective^ it 
can show what is the soundest thing to do, and it can provide that which 
ought to be somewhat a controlling guide to all of the agencies in- 
volved. 
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Spiiator Nelson. To use your example of the Mississippi River, it is 
perfectly clear that a systems team could evaluate all the factors that 
are causing the pollution of that river, and could evaluate, industry by 
industry, the amount, nature, and character of the pollutant going into 
the stream ; evaluate the cost of rcQuiring each industry to install treat- 
ment equipment that meets the highest current status o‘f the art ; and do 
the same for the municipality side. 

It could do all these things and then state the cost, both public 
and private. ^ Then it could also make an evaluation of the benefit, 
the cost -benefit ratio, of having a clean river. 

In other Avords, the benefit gained by the municipality and the in- 
dustry in being able to take in clean water and use it versus taking in 
duty water, cleaning it, using it, and returning it dirty. 

It could also evaluate the value, from a recreation standpoint in 
two terms: One, just the environmental value of people living better, 
which you wouldn't measure in dollars; and the other an estimate of 
the economic value from a commercial recreation standpoint of having 
river running all the way from above the Twin (hties to the 
Gulf of Mexico. 

You could do all those things and stop there if you wanted to. You 
could do all those things with a systems analysis team. 

Dr.ItAMo. Yes 

Senator Nelsons. _And without a team of some sort you would not 
ever end up doing it. St. I.iOuis can't do it, or Minneapolis and St. 
Paulcan^tdoit. 

You can do that and could quit there, and every’ ody in all the politi- 
cal units w'ould have the necessary information to do something if 
they wanted or were able to do something. 

Iliis IS the question that always seems to bailie the systemr; engineers, 
the political implementation. There would not be any reason at all 
yon could not then proceed to say, “Here are metliods of .solving 
this problem at the political level : One, you can apjily the system to 
Kiver Basin that the Germans applied to tlie Ruhr 
V alley, which involved numerous industries and communities.'’ 

You could suggest the Ruhr Valley solution. You could suggest 
^gional planning commissions. You could suggest that the Federal 
Government e.stablish water quality .standards, set dates and enforce it. 
There would be three methods, but you could think of more. 

The point is you could continue then and analyze proposed political 
solutions. Unlike when you are dealing with 1)01) and you propose 
a solution and the Defense Department says it is fine and tliey go ahead 
and do it, that situation would not apply here, But you could suggest 
feasible alternatives that the most creative, people could think of, 
and then it is up to the Federal Government, the State governments, 
to proceed or not proceed. But at least they have before them a pro- 
posal, or several proposals. 

Is it not correct that using systems analysis you could do all that 
I have, pist suggested ? 

Dr. Ramo. I think everything you have said is correct. X \/ould 
like, if I may, to add one or two other points as a citizen, not as a sys- 
tems engineer. I would find it very disappointing for us to stop any 
department from attacking these problems in a logical way, but I 
would be even more disappointed if we limited ourselves simply to 
studies bringing out the facts. 
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I would hope that as these facts were brought out as a nation, we 
W'^ould in parallel find our total voting public, our total citizenry, so 
convinced of the imiwrtance of the benefits to socuety, of the savings 
economically, that tliey would support implementation of imrirove- 
ments in all of these fields. 

Therefore, my thinking cannot help but go to the question of how do 
you l)est insure that implementation proceeds? X think we agree it 
tends to be easy when the problem is of such a nature that the bulk 
of the problem is confined within a particular agency, whether geo- 
gr^hical or vdiether at the State, county, or I<>deral level. 

The real problem, the big problem, is the kind that crosses these vari- 
ous levels. It crosses States, it crosses counties. It crosses in anotlier 
sense: It crosses funding problems. But only if the solution is going 
to be applied again and again wherever there is that kind of problem 
can you justify the t»’emendous amount, let's say, of development in 
order to implement the logical solution. 

This means that inevitably the Federal Government would appear 
to be involved. From the standpoint of logical systems management 
it would seem possible to understand the problem in such a way that 
you could have a high-echelon systems level at which the interactions 
and the broad specincations are laid out and controlled. I^erliaps to a 
considerable extent that means the funding must be controlled at that 
level. 

Then you decentralize major segments of implementation, but you 
have, in effect, audit and control so that each segment is done within 
overall .specifications and with proper interrelationship with the rest. 

In a sense this is no different from what we did on the intercontinen- 
tal ballistic missile program, which was the biggest systems engineer- 
ing program we have had in the Nation, and which was big in another 
.sense: It was a crash program. ’VVe were trying to do in 5 or 0 years 
what should normally, by the average of our previous performance 
nationally, require lo or 20 years. We had to envisage the entire 
system. When we finally saw this svstem clearly enough, going 
through again and again a chicken-and-egg proldem, we then could 
specify what the ])ropulsion sy.stem needed to be .<^o that propulsion 
specialists coiild bring that .system to completion, could test and check 
it out at the right time, and would find it compatible, harmonious, and 
near optimum to meet the overall missile requirement. 

We couldn't design the whole system in such a way as to jiroperly 
specify any single segment without considering that .segment in great 
detail first. And we couldn't design that segment without also con- 
sidering the whole .system first. Part of the expertise in .systems engi- 
neering is to learn hotv to handle this chicken-and-egg problem of 
interrelationships. Once you have done this, it .should be possible to 
delegate projects for implementation, and, as T say, audit and control 
to see that they are meeting the specifications that have lieen set. 

If they find undiscovered problems as they implement— and when 
you actually do something, you run into expenences that you never get 
out of .studies alone — ^you must be in a position to consider any change.s 
required in the whole .system l>ecause of interactions. You must al- 
wa vs be on top of the whole problem. 

I imagine then that we will find a method of implementation 
which will involve leaving Government to a first approximation, un- 
changed as each project arises. 
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This is not to say wo won’t have modilications, of eourso, conti*' 
ually, at all levels of government. But we will not change plans foi’ 
each project. Rather, we will find a way initially to make the total 
technical direction at the top— at the proper level-— and then decen- 
tralize the pieces while continuing to maintain systems project co- 
ordinative management over them. 

In this way we will get the job done. 

Senator Xpr^iON. The problem is still the same as the problem you 
(leal with in the Department of Defense. Ultimately the Department 
of Defense has to say that one of the alternative proposals you have 
made is acceptable to them. When you do the work for them, you 
can’t make that decision. It is not within your authority. DOD would 
not delegate it to you. 

Dr. XiAMO. That is right. 

Senator Nelson. And the Department of Defense mav idtimately 
say, “We like alternative No. 1,” which cost x dollars, “and that is 
acceptable to us,” and then DOD also has to get the money from 
Congress. 

The problem is the same on the Mississippi River. It is a tougher 
problem, a more complicated problem, it involves more units of (>ov- 
ernment. And it does not involve national defense, which sells itself. 

But when you d() get througli with the Mississippi Valley evaluation, 
somebody else politically is going to make the decision as to whether 
or not and how you would implement the work that has been done, by 
the team of systems analysts. 

That is why I suggested at least in many cases it would l>e valuable, 
and in fact I think crit ical to a successful project, that political meth- 
ods of solution be suggested. 

One that I neglected which would be more obvious would be a Mis- 
sissippi River Valley commission with the authority to implement its 
decisions. It then is clothed with governmental authority. Congress 
can do that. 

That would be just one other political sohn ion. Tlie only point lam 
making is that I think you can always make suggestions for political 
solutions, and analyze oil the possible ones. Once you luave done that 
somebody at some political level is either going to have to accept it or 
reject it, just as the Department of Defense does. 

'Dr. Ramo. Yes, KSenator. I think good systems work in support of 
the Oovernment can do two things to help in this regard, backing up 
the statements you have just macle. One is it brings forth the various 
possible solutions and shows the tradeoffs and the benefits versus cost. 

It shows the complexity, the interactions with existing society 
structures. With all of this information available so that it is not a 
matter of guesswork, emotion, or hunch about things that are very 
complicated and in which there would be enormous differences of 
opinion. It is to a greater extent a matter of seeing the facts in clear 
outline. 

There is another thing that systems analysis can do. I put this 
from my background, which is not political liut rather managerial. I 
put this under the heading of “Management.” When you see the sys- 
tem, what people and machines are going to be doing, when you see 
how you implement this, when you see the timing and the costs, the 
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g eographical location, the interconnection of material and information 
ow that makes the whole thing work, when you see the tasks assigned 
to Tieople who are pa^^l, of the operations, then you see also how to break 
it up so that its ’ '.rts aro manageable in implementation and in 

operation. , 

You try to arrange management so that responsibility, authwity, 
implementation, and control aro consistent witli one another. Uwd 
systems work naturally suggests organization of effort. X think this 
is in support of the remark you were making, but using the systems 

managers’ language. ^ i i i 

Senator Nelson. Were do you find systems analysts and how do 
you train them? Where are they being trained in this country? X 
am told there are a half dozen i>laces, but I am only really aware that 
Carnegie Institute claims to be the one. What is a systems analyst i 
Dr. K MO. Ten years ago some of the questions that came up in these 
hearings also came up within the technical fraternity. I In^ wcasion 
to write a paper on this subject which I reviewed to see if X might 
want to submit that for the possible aid of your staff. 

I think your staff has a copy of that paper. It is 10 years old. It 

shows systems engineering is not new. ... ,, 

Senator Nemon. The reason I raise this question is fr^uently peo- 
ple in the field say, “Where are you going to find them? That gets 
around to the question of what is he, what qualifications does he need, 
can he bo trained in an educational institution, or can he only learn by 

experience? , , , , 

When I was Govenior of our State, I had a man who headed up the 
department of administration who only had a bachelor’s degree. He 
was a budget analyst by background. But he was a genius as a systems 
analyst. There wasn’t any problem of any kind that you could not 
throw at him and automatically and instinctively ho knew how to 
tackle solving that problem whether it was in his field or not. But he 
had no training for it. lie had an instinct for analysis in 
administration. 

Where do you find these people ? IIow do you tram them and what 
qualifications do they need? 

Dr. Ramo. Ijet me be very responsive to that question. I brought 
up the paper because it has some comments on this subject. You 
might want to look it over afterward. The colleges of the country, 
the imiversities, by and large, today, are doing something and some- 
thing very useful about systems methodology. They aro doing it in 
engineering schools, the engineering colleges, the engineering depart- 
ments of major universities. They are doing it in business manage- 
ment. They are doing it in economics departments. But they are not 
beginning to do enough. 

It turns out there is quite a lag between the recognition of the need 
for and potency of intellectual disciplines and the arranging of the 
teaching of them. We usually tend to start from case studies of some- 
thing new. We go with case studies for many years before wo find 
the proper kind of philosophical educator-type of individual who culls 
out of these many examples the fundamental generalizations. This 
is going on. 

There is another thing the universities are doing: They are teach- 
ing the tools. One tool, for example, is to learn how to use a very 
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large eomputer to simulate, to jint down quantitative relationsliipn and 
to proeess these so that you ean ereate, in effect, a inatheinatieal model. 
This has been, of course, discussed in detail before this j?roup. 

Universities are teaching some of this. The universities are begin- 
ning to teach now, but not adequately, that all real live problems have 
an mfinite number of possible solutions, no one of which is perfect. 

A typical problem in college is; “Given this condition, what is the 
answer'^” Real live problems, however, are statistical in nature. They 
involve probability. Y ou never can state perfectly and with exactitude 
any part of the problem or the total problem. For example, there is 
always noise in tlie radio system, there is human error in putting; down 
records, there is the leaving of the phone off the hook—something you 
did not expect people were supposed to do when you designed the 
system. 

You have all of these things that go wrong and you have the prob- 
lem of simply coming up with the l>est solution by some kind of criteria 
that you must learn how to establish. There is the multiple-paramete” 
problem, the interdisciplinary problem. 

■\Vlmt really happens, then, is that right now, before the universities 
have yet had the opportunity to fully embrace this subject in order to 
prepare a good systems man— but are nevertheless doing part, of the 
]ob— systems men are discovered. They are people of talent, sucli as 
the individual you mentioned, talent to have the proper combination 
of interest in the total of the problem, the ability to rise almve the spe- 
cial details and yet see their interaction, to be interested in the inter- 
disciplinary facets, to lie the kind of a person who is as interested in 
the socioeconomic side as well as in the purely technical. 

When you discover these people, they are usually gi’adiiates of some 
special field. They may lie graduates of engineering or of economics. 
A man that was a computer designer, or another one that up until that 
time did market research, finally gets drawn into embracing im/re of 
a problem and begins to be interested in its interactions. He learns 
these tools. 

Senator Xei^son. This is precisely the question I was asking because 
that is the impression I had. 

The systems engineer T have known— quite a few of them— never 
went to school for it. They came out of business here or govern- 
ment there; they came from someplace, and suddenly they are in the 
systems analysis field. That is true of some verv topnbtch people 
wdio are in the Federal Government, in 1)01), in nABA. Bo far as 
I know none of them went to school to liecome systems engineer. 

My query is; Are you just going to find them by accident? 

T)r. Ibpro. Xo, I think in the future you can expect that fhere will 
be individuals who^ formal educatiqli will be on systems. In a 
number of univei*sities today it is possible to major in systems in one 
way or another. There are departments with that title in a number 
of our colleges and universities. I'liere is something 1 think that 
even overrides this, however, in importance ; A shortening of our edu- 
cational system, a shortcoming of what you might call our intellec- 
tual discipline professional system. 

If you ask for a quick definition of what engineering is, and to 
distinguish l)etween engineering and science, they will tell you that 
engineering is the application of science to the problems of society. 
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Then you \. ould expect a man who calls himself an engineer, who 
has been trained for wiis, who has had a fonnal education, to spend 
about as much time, or to spend a x^remeditated, arranged amount 
of time, in understanding society well. 

How do you apply one thing to the other if you have only studied 



the one : „ . . . . 

Senator Xelson. That is one general dehnition of an engineer. 15ut 
we do not turn them out. We turn out electrical engineers, for 
bxO/HidIc* 

Dr. Ramo. We turn out engineers trained on the technical side of 
engineering by that definition. All engineering schools and colleges 
require a certain amount of social sciences and humanities, but they 
do it largely so that the individual will be broader, be a better father, 
a ^ood citizen, but not because it is part of his jirofessional qualifi- 
cations. 

Senator Nelson. He usually takes courses against his will. 

Dr. Ramo. There is some of that, although there is less of that now, 
to be fair to these youngsters. We need social technologists, wo need 
to train — witl' a jiremeditated arrangement — the political-econo- 
socio-technologist. We need to recognize that we need more indi- 
viduals who are hybrid in their training, and whose job it is to work 
in the field of interdisciplinary science or interdisciplinary social 



arrangements. . , i • 

I think we will work toward this, but we certainly won t do it fast 
enough but what for the next 10 years it will be true that most sys- 
tems experts will be individuals who have chosen that area, who have 
come into it, but whose specialty originally as to formal education 
and early jirofessional work was simply engineering, mathematics, 
sociology, and so on. 

Senator Nelson, lint it is in your judginent, then, possible to set 
up courses within academic institutions which aim at producing sys- 
tems engineers? 

Dr. Ramo. It is. It is difficult, always, to do something new. But 
there are backgrounds which can be taught just as well as any other 
course we alread y have. It is an urgent thing to create more individ- 
uals who are spec f.cally steered in this direction. 

It may be hard to find out what individuals have this talent early, 
but it is also difficult in the freshman year of pre-med to find out 
whether that individual ought to go into medicine, into law, or into a 
political life. 

Senator Nelson. And he mr.y go into it and finish it and may not 
be any good, too. 

Dr. Ramo. That is right. 

Senator Nelson. Did you give us all of the examples of the social 
fields that you have had experience in ? 

Dr. Ramo. I have made the comments I had in the back of my mind 
as being topics it would be well to discuss to be helpful beyond what 
was in the previous testimony. 

Senator Nelson. I assume if the committee has some questions which 
require further elaboration we could send them to you ? 

Dr. Ramo. Yes. We would be prepared, of course, to give you 
abstracts or discussions of the numerous other projects TRW is in- 
volved in — in land use, in water, in various aspects of medical and 
health problems, and transportation problems. 
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Senator Nelson. If you have any material which you think may be 
valuable for the record, we would appreciate it if you would send it 
to us. The record will be open for 10 days after the hearings have 
concluded. 

Dr. Ramo. Thank you very much. 

Senator Nelson. I thank you very much for a very fine presenta- 
tion. 

Dr. Ramo. Thank you. . , T^ 

(The material referred to, subsequently submitted by Dr. Ramo, 

follows:) 

SUPPEMENTAL STATEMENT OP DB. SlMON RAMO, ViCE CHAIRMAN OP THE 

Board, TRW, Inc., Cleveland, Ohio 

In addition to this hroad discussion on the sul)ject, I would like to describe, 
in detail, a few specific projects in which TRW is involved. I believe these activi- 
ties are of the type this Bill contemplates utilizing to a greater degree. 

Health 



Edmonton Health Sciences Centre 

This $100 million medical center is being developed by the Province of Alberta, 
Canada. Tlie six-year project will involve the design and construction of ten 
buildings, in tlie development of a major medical complex that will provide 
patient care, education and research. 

In a project of this magnitude and complexity, .systems analysis is an es.Tential 
tool to aid in planning, evaluating alternatives, and preventing schedule slippages. 
TRW is also designing a fully integrated communications-logistics-data handling 
system, so that ultimately anything that moves— information, supplies, etc.— in 
the complex will do so as part of this system. 

Our systems analysis effort should reduce construction costs, P’'0vide con- 
tinuing review and examination of alternatives, optimize such factors as site 
location, and identify— in advance— potential delays or Other problems. 

Our design and information systems effort is expected to lead to substantial 
reductions in operating costs over the life 0 ‘f the complex, and to enable operating 
efficiencies never before realized in a medical center of this type. 

Regional Medical Program 

This federal program evolved from the deBakey Presidential Committee on 
Heart Disease, Cancer and Stroke. The .program contemplates methods for 
making availab'e on a broad basis the medical excellence that now exists within 

the nation’s m.dical schools and related teaching hospitals. 

The program is federally funded, but administered on a regional basis. We 
are under contract to the Northern New England Region, with the University 
of Vermont as its centroid. Our role is to provide analytical and technical sup- 
port and to work with local and regional agencies as the “engineering member-of- 
the-team,” to plan and implement the regional objectives. 

This activity demonstrates one method of employing engineering iimovation 
towards the solution of civil or social problems. Our engineers are working 
together with regional and local representatives of the medical profession, hos- 
pital administrators, public health authorities, and educators, to create a har- 
monious ensemble that can bring to play all the resources necessary to a frontal 
attack on the nation’s three killer diseases : heart, cancer and stroke. 

Department of Defense Hospital Feasibility Study 

Several months ago TRW completed a hospital systems study for the Depart- 
ment of Defense— in which we were teamed with Beckman Instruments and the 
architectural/engineering firm of Daniel, Mann, Johnson & Mendenhall. Pur^se 
of the study was to examine the feasibility of applying advanced engineering 
techniques to the operation of existing military medical facilities, and to toe 
design of future military hospitals. Feasibility was established ; the studies 
clearly demonstrated that significant operating cost reductions could ^ reaUzed 
through the employment of the systems approach in the initial design of a medical 
facility. 
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Automated Medical Examination Systems 

Another happy marriage of engineering and medical profession is in the making 
with the advent of the speedy, inexpensive — hut comprehensive — medical exami> 
nation. Here again, the application of advanced engineering technology can lead 
to a systems design and improved methods of integrating the various subsystems, 
so that the product will be a superior means of providing medical examinations 
and a more effective meth(^ of utilizing the latest advances in medical diagnosis. 

Transportation 

High Speed Ground Transportation {Northeast Corridor) 

The problem of moving people within the so-called “Northeast Corridor” is 
one of the nation’s most critical transportation problems. The Office of High 
Speed Ground Transportation (HS6T), which will be an element of the new 
Department of Transportation, has contracted with TRW to perform analytical 
services and technical support, leading to the system definition of an optimum 
High SpeM Ground Transportation System for use in the densely populated 
corridor between Boston and Washington, D.C. 

T nder this program, we will analyze the various si, '^stems and provide techni- 
cal syntheses that will permit the HSGT office to sdCv- the system that will best 
meet the intercity transportation requirements. Our engineering analysis will 
be supported by specialized research and cost studies, as necessary, to assure the 
successful completion of the project. 

Airline Transportation Problems 

Although TRW’s participation in the solution of the numerous airline problems 
is still relatively minor, this is an area in which advanced technology Is essential 
to help overcome the congested airport situation, airline scheduling, flight 
seimration, and termlnal-to-city ground transportation. 

Work is progres.^ing on technical solutions to these technologically-caused 
problems. These solutions will involve such advanced techniques as the employ- 
ment of communications satellites for relaying voice communication between 
aircraft and ground, improved air traffic control systems, and the development 
of computer scheduling techniques. 

Urban Systems 

California Land Use Information System 

TRW is currently under contract to the State of California to develop a 
regional improved land use information method. The project has the specific 
objeettve of providing the means for more effective sharing of Information 
between departments within a government jurisdiction, and between jurisdictions. 

fl^e project requires the determination of needs for land use data, the develop- 
ment of criteria to satisfy system requirements, and the design of a land use 
information system within the framework of the prospective federated informa- 
tion concept In the State of California. 

Then, using Santa Clara County (California) as the base, TRW will demon- 
strate the operation of the proposed system. 

Again, through the application of sophisticated engineering techniques, and 
with the aid of the big computer, we will be able to handle problems, and moun- 
tains of data in a manner that will vastly improve efficiency and reduce costs. 
Another example of the benefit of applying modern technology to government- 
oriented problems. 

Law Enforcement 

Authorities in the law enforcement field say the only way they will be able 
to cope with the growing urban crime problem is through the employment oi the 
latest tecL. ^logical advances, particularly in communication.s, electronics and 
information storage and retrieval. 

Take, for example, the deployment of police patrol cars and other emergency 
vehicles. We now know that a mobile system’s efficiency can be improved three- 
fold, through the use of modern communications, display devices and information 
sy.stems. As I mentioned earlier, the Los' Angeles Police Department hopes to 
solve some of its problems along these lines. Other police departments around 
the country are also exploring ways of obtaining more law enforcement at less 
cost, by utilizing advanced engineering techniques. 
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Ground Water Simulation 

to the San Bernaruijio Valley Municipal 
Water District, in Califonna, to perform computer simulations and anaiv^pM nf 

fS'*,?."'* T'®''® «‘® S«n IK’rnarXm vSr 

tionH will portray water diatributlon and movement, to assint nmnicipal Indus- 
tagi»t”2twS?™«uTeS ’■”'>«>^8JOnna ,vater(,our«» and local- 

face water resources to meet the increasing water needs of the area. 

Desalination 

department of Interior), TRW is study- 
ing memb*«..c processes such as eleetrodialysis and reverse osmosis, to desalinate 
imorthQ economically, information derived from our studies of the biological 
"i ® transport is expected to lead to the development of mo?e 

efliei(‘nt membranes capable of oi>eratioiA for prolonged p(*riods and low temnera- 
tures, low pressures, and with, minimal energy requirements. 
fn;r Hnf and comparative investigation of certain salt transport charac- 
underway to determine the relationship between the dlveS^^ 
salt tolerance properties of these bacteria and membrane structure and fuimtion 



from this varied activity, there are numerous places wliere 
ES information systems, electronics and other advanced teclp 

iSKSing u^^^ contributions to the solution of many of the prob- 

from experience when we endorse this legislation ; it will 
to bring the nation’s full technological resources to bear 
on its civil, social, biological and economic problems. 

Senator Nelson. We have one more witness, Dr. Robert I^kachman. 

Before we proceed with that witness, however, we will take a brief 
the reporter a moment to rest. 

(Wliereiipon a brief recess was taken.) 

Senator Nelson. We will now resume the hearing. 

Our next witness is Dr. Robert Lekachman, chairman, Department 

University of New York, at Stony Brook, Long 

STATEMENT OE DR. ROBERT LEKACHMAN, CHAIRMAN, DEPART- 

MENT OE ECONOMICS, STATE UNIVERSITY OE NEW YORK, STONY 

BROOK, LONG ISLAND, N.Y. 

Senator Nelson. Doctor, we are very pleased that you w'ould take 
commirf^^ this morning ana present your views to the 

Mr. Lekaciiman. I feel privileged to be with you, Senator. If it is 
your procedure, I will present the statement I have drawn up. 

Senator Nelson. That will be fine. 

Were you here during the presentation of the previous witness ? 

Mr. Lekaciiman. Just the last 10 minutes or so of it. 

JNelson. I Avas going to say you could make any additional 
comments you wished to on that statement. 

You may proceed. 

Mr. Lekachman. Thank you. Senator. 

As a social scienti^, I naturally rejoice at the power of the tech- 
niques conprised under the heading of systems analysis. These are 
analytical tools which, as previous testimony to this committee has indi- 
cated, promise superior solutions to some of the increasingly serious 
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ailments of an ovennoro crowded urban society — the problems of tmffic 
management, waste disposal, crime control, and the like, which have 
proven only moderately amenable to the ipiecemeal, ad hoc, uncoordi- 
nated methods of current practice and tradition. 

An economist, in particular, finds himself in sympathy with the new 
aiiproaeh because from its inception as a field oi specialized study eco- 
nomics has been concerned with the efficient allocation of resources. 
Each society, including affluent America, perceives resources as scarce 
in relation to the almost infinite variety of ways in which they can be 
used. 

Hence, any technique which improves the efficiency with which a 
society uses its scarce supplies of talent and capital is blessed. 

Therefore, I endorse the legislation which Senator Nelson has in- 
troduced to promote public experiment with the new techniques and I 
look with anticipation at attempts in California, Now York City, and 
elsewhere to apply the now tools on a scale largo enough actually to 
alter and improve the urban environment. 

^ Nevertheless, it is extremely important to suggest some of the limita- 
tions of systems analysis as it might bo applied to social and economic 
problems. 

If wo are indeed on the verge of making extensive intellectual and 
financial commitments to a now mode of reasoning about public affairs, 
wo need to be clear about what we can gain and also what we are un- 
likely to gain from the now outlook. 

Let mo start wtih some of the issues of principle involved in plac- 
ing quantitative values upon the social and individual preferences of 
ordinary citizens. Intelligent advocates of systems analysis are frank 
to concede limitations upon the capacity of their technique to assign 
numerical weights to some of the important variables in social or, for 
that matter, military problems. 

What they very properly prescribe is the measurement of the meas- 
urable, the identification of the un neasurable, and the evaluation of 
what has been measured and what has resisted measurement by the 
appropriate decisionmaker whether iie be the Secretary of Health, 
Education, and Welfare, the mayor of New York, the chief of a local 
police force or, possibly, a member of a legislative body. 

Although the logic ot this prescription is impeccable, the outcome is 
something else again. The temptation to misuse of the method is sub- 
stantial. Since by hypothesis some elements of certain problems can- 
not be measured, an official or a businessman may reach his conclusions 
by ignoring in practice all considerations which do not yield to meas- 
urement. 

I may make the point clearer by recalling a familiar academic 
dilemma : How do wo decide whom to promote to a tenure position in 
a university department? Almost everywhere formal policy stresses 
teaching, research, and service to the university as the prime criteria 
of evaluation. 

Few institutions, possibly none, will knowingly promote a re- 
searcher, however gifted, who is an utter catastrophe as a teacher. 
The rub is, how do we measure good teaching? By enrollments? 
High enrollments may indeed testify to enlightening teaching. Un- 
fortunately, they may only signify that the teacher is an easy grader, 
an entertaining showman, or a dispenser of small assignments. 

76 - 510—67 7 
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Thus, it is that everywhere lipservice is accorded to teaching, the 
jweat unmeasurable, and conclusive actual weight is given to research, 
me great measurable. 

Numbers imply precision and certainty, the resolution of doubt, and 
the end of indecision. Unless we take care we shall imperceptibly 
move toward a condition in which numbers and techniques determine 
the land and the quality of the decisions which we are capable of 
making. 

In this context it is relevant to ask how extensive use of systems 
analysis will affect the quality of our politics and the path by which 
we reach public decisions. 

If I may, I shall quote a portion of an evaluation of the automation 
commi^ion report which I made in the May issue of Commefitavy 
magazine: 

Just as Robert McNamara ba« used cost effectiveness and program li 2, r e 
to rationalize tbe $60-70 billion which the Department of Defense annua? ;* r.- 
pends, we can apply co»t*beneflt and systems analysis to the programmJ;! ' 
social spending. 

As a proposition this is exceedingly seductive. It amounts to a recipe for > i 
reswirch rather than hot politics, orderly university training rather than untuS v 
street demonstrations, and the forging of a consensus out of rational thought 
rather than out of conflict of ideologies and interests. Even if the picture mis- 
represents reality, one would like to believe that its central premise can be turned 
into a creative social myth of the sort which persuades people to behave in new 
ways. 

That is why it is a pity that so little in our recent experience or our Immediate 
prospects lends plausibility to such a vision of orderly social change. As it ball- 
pens, our technology has been quite adequate for a long time to reach certain so- 
cial goals. ♦ * ♦ We do not need systems analysis to send larger checks to wel- 
fare clients; nor are there any technical obstacles in the way of liberalizing 
training allowances, educational grants to the talented sons and daughters of poor 
families, and unemployment compensation payments. 

To put the matter baldly, systems analysis can unquestionably aid 
us in achieving ends upon which we are reasonably united as a society. 

Therefore, it is quite possible that in the next decade general public 
support for Fetleral auto-safety standards, effective control of pesti- 
cides, and genuine assaiilts upon pollution will permit important ad- 
vances in rational techniques of social planning. 

These are^ environmental hazards which afflict everyone and if sys- 
tems analysis, computer science, and cost-benefit analysis measurably 
increase the safety of the city and the countryside, we shall all have 
cause to be grateful to their exponents. 

^ But it is etpially important to identify the kind of issues where con- 
flict, not consensus, is likely because basic conflicts of interest or valua- 
lion exist. Of the many examples which might be offered, let me point 
to four. 

The first is the choice which we make steadily between tax cuts and 
increases in public spending. 

^ Federal taxes at current levels of gross national product are $20 
billion lower each year than they would have been at 19G3 tax rates. 

This is a sum which could have financed substantial increases in 
public employment, eilucation, urban housing, and health care, as well 
as a generous negative income tax into the bargain. 

As a society we decided that increased private spending by the 
prosperous was a better use of additional Federal revenue than an 
enlarged, program of benefits to the needy. 
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This sort of choice represents the interests and the valuations of 
the prosperous, as it must. If the bulk of prosperous America were 
to conclude, as it has not, that slums and poverty were blights upon 
our society substantial enough to warrant personal sacrifices to elimi- 
nate, then systems analysis would^ have something to say about the 
most efficient way to go about the job. 

My second illustration relates to housing, a related area, in fact. 

Suppose that tomorrow building technology were modernized, 
craft-union sabotage of efficient practice defeated, and ancient building 
codes granted decent burial. Our progress to decent urban housing 
would still be blocked. 

The enemy is the persistent racial prejudice which has prevented 
substantial construction of low-income housing in the suburbs and 
confined growing numbers of Negroes and Puerto Kicans to central city 
ghettos. 

Important social changes are far more likely to occur when the 
interests of the politically potent are allied to the changes that when 
the techniques which make change easy have been developed.^ 

Indeedj I would add here that if there is a strong enough desire to 
make social chaime, then the techniques probably will be developed 
which will lend eff^t to the wish. 

A third illustration concerns tax equity in local-State circumstances. 

Last year. Mayor Lindsay proposed to tax the incomes of both com- 
muters and New York City residents at similar rates. What the State 
legislature finally gave him was the authority to impose one set of rates 
uj/on residents and a very much low’er set of charges upon the com- 
muters to the city. 

Imagine, contrary to the fact, that the mayor had had available a 
cost-benefit analysis of commuter tax payments and the value of city 
services to commuters. Would the clear conclusion of^ such a study 
that the commuters pay less than their fair share (which everybody 
suspects already, and possibly even the commuters) really persuade 
commuters to accept with good grace a new t-ax which their political 
power and personal influence might enable them to avoid? 

LOCAL IMPROVEMENTS 

As a final example of the fluidity of ivct ual political issues, let me cite 
a trio of controversies currently agitating the residents of Suffolk 
County where my own university is located. 

^ The State road department has^ proposed to^ widen Route 25A, a 
picturesque but narrow and winding road which currently bears a 
heavy traffic burden. Robert Moses, among others, projects a bridge 
to connect Long Island with Connecticut. One of the possible sites of 
the long-disputed fourth jetport for the New York metropolitan area 
is located in Suffolk County. 

How shall we decide whether to make these improvements? Cer- 
tainly the most careful calculation of benefits and costs should be 
made. But after they are made the argument has only begun. In- 
evitably the experts will value homes and^ business properties less 
highly than will their owners. Even if this were not the case, the 
experts are unlikely to agree with the partisans of scenic beauty, space, 
trees, foliage, and sanctuaries for wildlife. 
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In the computer age politics is still about power and influence. It 
may be entirely rational for i>owerful persons to conclude that their 
own interest, their own influence, and their own profit fail to coincide 
with a decision which rational social analysis demonstrates to be 
benelicial to the community. 

What I have said permits of easy summary. It is an American 
temptation to substitute technique and method for open argument 
about values and priorities. Overemphasis upon technique and ne- 
glect of genuine conflicts of interest and valuation is a sin to which 
social scientists in particular are subject. 

I reiterate my support of the legislation before this committee, but 
1 must add at the same time that undue emphasis upon systems analy- 
sis or any other technique of social choice is likely to produce com- 
placency about such issues as the distribution of income and wealth 
in our society, the crippling eflects of racial prejudice, the equity of 
our tax system, the capacity of powerful, special interests to have 
their way, and the limitations ox human sympatlnr which combine 
to defeat the most rational of social calculations. 

Thank you very much. 

Senator Nelson. I think you make several important points. In 
particular that if there is not acceptance by the decisionmakers at the 
political level of a solution to some problem, it is not going to happen. 

I w’ould make the point that sometimes, frequently or always, per- 
haps, if you have the analysis of a problem, with a clemonstration of 
its cost, its need, and it is a compelling analysis it may not be politi- 
cauy acceptable today, but it has influence over a period of time. 

In a number of instances in my own State on issues which were 
unacceptable to settlement 10 or 12 years ago, suddenly are being 
widely discussed and will shortly be acceptable. 

^ So I think oven tlion^^h a solution to a problem is not acceptable 
immediately, if all the facts are presented to the public, I do think it 
has its impact over a period of time in causing changes. 

Wouldn’t you agree with that ? 

Mr. Lekaciiman. T certainly would agree with that. Senator. If 
I were being cheerful about a proposal which I personally support, 
some form of negative income tax, or income maintenance, I would 
have hoped that over a period of years this particular approach is 
going to gam support, not only because it appeals to human altruism, 
but borausoy it may be demonstrated that it is a less expensive way of 
providm^y for social welfare needs. 

Yet I suppose that what runs through my mind is partly a question— 
I am far from an expert on systems analysis— about whether this is a 
technique that is as neutral as it appears to be. 

I caught just the final minutes of Mr. Ramo’s testimony, so I should 
not comment upon that.^ But let me say just generally that I think it 
IS going to make a significant difference whether the practitioners of 
this new technique are primarily trained as engineers, or whether they 
are primarily trained as social scientists. 

I don’t mean by that to suggest anything as unfair, by way of com- 
ment, as a bias on the part of either group. But what I am suggesting 
IS that it IS a bias of an intellectual type which is imparted by the 
training. 
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I think very broadly, and perhaps I am saying this somewhat ration- 
ally, the engineering approach, does place very, very heavy emphasis 
upon what is already immediately measurable, and social scientists, 
although they have certainly yielded to some of the same temptations, 
are at least by training more likely to try to measure some things 
which are currently very difficult of measurement, indeed. 

I suppose I have in mind when I say that such things as local road 
improvements which, from an engineering standpoint, may look en- 
tirely feasible, and where the opposing interest may lie indeed the 
proponents of tress, natural beauty, and some residential graciousness 
in the area. 

I don’t know how you quantify this sort of thing. All I am airing, 
I suppose, is the suspicion that if a heavily engineering approach 
becomes the dominant one in systems analysis, there will be variables 
which will be either ignored or neglected. 

The universe of a physical planner is a great deal more tidy than 
the emphasis of the social planner. The emphasis on tidiness is one 
which I mistrust in this analysis. 

I am suggesting, in fact, something like this, as I was saying in my 
formal paper, that where there really isn’t very much social conflict 
I can see great and immediate possibilities for sysiems analysis. 

But where there is real social argument I have a suspicion that the 
technique, itself, is going to become a part of the argument rather 
than a resolving force. 

Senator NniySON. The example you gave of the highway happens to 
be one in which you and I couldn’t lose. The engineers, who have had 
the responsibility for the highways, if they were subjected to a systems 
analysis technique would probably be required then to give some value 
to environmental quality, whereas what they do now is draw very 
straight lines and are not so concerned about such matters. 

Here is where with the systems analysis technique you would come 
up with environmental and scenic beauty values which would have to 
be given consideration by the highway engineers who have tradition- 
ally not given consideration to such factors. 

I think any system we use has whatever bias in it the people of the 
system themselves have. We may not be able to avoid being influenced 
by that. But I would consider it .. poor systems analysis team that did 
not have representatives on that team of people who w’ere authorities 
cn all aspects of the problem that they were analyzing. 

If they do that, I think it provides some protection. I agree with 
you, that you certainly can become an exponent of a system to the point 
that it is such an infallible technique in the engineering field, in the 
defense field, and so on, that whatever results that technique produces 
in the social field may find more acceptance in the community than 
it ought to have. I would agree with that. 

I thank you very much for your very fine presentation and appre- 
ciate your taking the time to come before the committee and give us 
the benefit of your advice. 

Mr. Lekactiman. Thank you, sir. 

Senator Nelson. The committee will resume hearings tomorrow 
morning at 9 :30. 

(Whereupon, at 11 :20 a.m., the subcommittee recessed, to reconvene 
at 9 :30 a.m., Thursday, January 26, 1967.) 
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THUBSDAY, JANDABY 26, 1967 
U.S. Senait., 

Special Subcommittee ok Scientietc Manpower 

UTILTZA-nON OP TUB COMMITTEE ON 

liABOR and Public ‘Welfare, 

W ashington, D.G. 

The special siil)committee met at 9 :30 a.m., pursuant to recess, in 
room 4282, Senate Office Buildinj;^, Senator Gaylord Nelson (chair- 
man of the special sulxsommittee) presiding. 

Present: Senator Nelson (presiding). 

Committee staff membei’s pmsent ; Stowai’t E. McClure, chief clerk, 
and William Spring, special counsel to the suhcommitteo. 

Senator Nelson. We will continue the hearings this morning on 
S. 480, Scientific Manpo\ 'er Utilization Act of 1967, and S. 467, Na- 
tional Commission on Public Management. 

Our first witness is Dr. (’harles Kimball, president of the Midwest 
Research Insi-itute, Kansas City, Mo. 

We are pleased to have you appearing before us this morning. You 
have testified at other hearings before us and we have found your 
contributions veiy valuable. 

You may proceed however you wish. 

STATEMENT OP DE. CHAELES N. KIMBALL, PEESIDENT, MIDWEST 
EESEAECH INSTITUTE, KANSAS CITY, MO. 

Dr. Kimball. Thank you. Senator. 

Senator Nelson. I unfortunately did not get a chance to see your 
testimonjr in advance, so perhaps you better read it so I can interject 
any question I may have. 

Dr. Kimball. Pine, I have a prepared statement here. Senator, that 
is 20 pages. It is really too long to read. I will just abstiact from 
this. 

Senator Nelson. The full text of Dr. Kimball’s testimony will be 
printed in full in the record. 

(The prepared statement of Dr. Kimball follows :) 

Pbepabed Statement op Dk. Cifables N. Kimbatx, Pbesidbnt, Midwest 

Institute, Kansas City, Mo. 

I am pleased to have this opportunity to enter into your discussions about the 
systems approach, and in its application to many problems of national concern. 
Because these issues do Invlove a multidiscipline point of view with a strong 
mission orientation, I want to say a fe’w words about the independent not-for- 
profit research institutes and their role — present and potential — ^in the enormous 
task of resolving social problems and building stronger cities and regions across 
the country. As 1 understand them, your discussions and your legislative con- 
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Hfikod how we In this eountry enn best apply our resources 

nr?fn**M>n^« ilnnncinl-~to make progress at a faster rate : to begin to catch up 
with the problems generated by growth and change, before they catch up with us. 

^5^ not an operations analyst nor am I an expert on systems analysis and* 
therefore, I am not equipped to use the proper jargon. I aTan engfnSW Iw 
training, exposed during the past quarter century to all the different languaees 
hfn^agef^^*"^^ technology. I now find business engllsh a more comfortable 

The “flystems approach” is an overworked and poorly defined term but It 
can be descriptive. I would use it to include three ciiarncterlstics • ^ ^ 

whole ^roffmf^^*^" bet^veen subsystems or building blocks, and the 
and requirements which have a major anticipatory aspect, 

cost of aSv^nn^nllrfnf^i^^^^ *1” cconomic analysis of the social 

Smr par"s^ system must recognize its impacts on all the 

n lioweyer, to say that systems analysis, at least in my language is 

i view supported by many clever, useful, and mostly new analytical 

^ discipline because It Sandrtimf 
sldor probloniH as a whole, doflne oiir terms, separate ends from means identifv 
and understand the relevance and priorities of countless factors and 

Interfaces which bear on any given problem or sltuat^^^^ 

procedure to be accomplished by a computer because too 
any problem we will discuss canot be SnKlI 

teSwitifM “““ I n-y 

There are ten or fifteen Institutes that are usually named when one llstA fhe 

aggregate they employ about 7,000 people 
research volume now rea(*hes about -?230 million annually. Thus 
S^ates.^^^”"^ roughly 1 percent of all the R&D work funded In the United 

research volume are Battelle Memorial In- 
1 ^'^P^^bus, Ohio and Stanford Research Institute at Menlo Park 

California. Then come a group of middle-sized Instltutes-our owm at KaS 

ESiiwest R^wa«.h iStt n't Aeronautical Laboratories! 

1 1 Institute at San Antonio; Franklin Institute LahorntoHo** 

of Tti* ^ Institute at Pittsburgh ; Southern Research Institute 

’ **^”*^. ^^^rch Triangle Institute at Purham, North Carolina 
There are some recent additions to the list such as Gulf South Research Instltnic 

‘1 Konluoky; Nortb War ai KoJpSrJnd a S 
In. mute \\lich MRI helped to organize just last year In Rhode Island Yon 
wm note Arom this list that we have pretty well covered the United States 

organizations as “Independent” because thev operate under 
Charters, and most of them are Independent of formal ties 
of us, however, enjoys multiple profes.sIonal worklne 
grSrlJSirft ft number of other Institutions, universities and other pertiJient 
nSieil’. ^ ^ onftbles u.s to expand our resources In quality and quantity as 

The majority of the Institutes were founded In the late ’40’s when lender* 

In various parts of the country recognized the need to conserve and ^ 
the regional research capability built up durlnrworld Wa? II nM tToxnnnS 
??rwm^fln Mrt To Of thes^e instihdrm, our^ft' exa^^^^ 

hs iS?H It™ 

and to 

orminl 7 ntiS''V^Jn^ Service categorizes these institutes as tax exempt 
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tutions, and receive no part of any net proceeds. None of these Institutes seek 
eontrihutions to defray operating costs Jn any substantial ongoing way. Each 
seeks to recover all operating costs from its project sponsors, plus an increment 
which Is used to finance research, otherwise unsponsored, to improve exi>eri- 
mental facilities, to fund special technical educational programs, and to provide 
required working capital. In most instances, the increment of income over 
expense permitted for projects sponsored by governmental agencies is more 
modest than for projects for industry. 

It is encouraging that wo are today discussing >?oblems which so closely fit 
the charted objectives that were set forth In Kansas City over two decades ago. 
I say It is encouraging because in the past 25 years many of these Institutes have 
had to look outside their own regions to find an adequate market for their 
talents. 

Our founders hoped that we would work for regionally based industry and 
for the smaller companies who then had least access to research. While MRI 
has done this for the material benefit of several hundred companies in our 
region, yet most of our industrial research as measured in dollars has by market 
enforcement, been done for the giants of industry with headquarters In New 
York, Chicago, Los Angeles and other large cities. 

Our founders envisioned these Institutes also as a strong resource for state 
and local governments In their own region — ^yet by far the larger share of the 
government work of each of these institute.? Is performed for federal agencies. 

Our founders saw, at the end of World War II, a chance to apply the nation’s 
scientific talent to the problem of pence and the civIUnn economy, yet the larger 
proportion of work these institutes have done for 20 years relates to defense. 
This has not been a matter of personal preference for most institute professional 
people or for Institute managements. It has been dictated by the marketplace 
and the hard economics of research. 

Most of these Institutes have neither endowment nor unearned Income and so 
must generate all of their Income from contracts. To retain and attract com- 
petent professional people, to purchase new equipment, and generally keep the 
house In good order in good time.s and bad Is a very difficult task. Yet I believe 
you will find that each of the.se Institutes has consistently put its best efforts 
Into the forefront, into the leading edge of technology application where the 
market Is always thinnest. In the rarefield atmosphere where truly new and 
original concepts are generated, it Is nearly always impossible to sell major In- 
novations, whether they are products, concepts or new marketing approaches, at 
anything like their real development cost. 

I believe the Institutes have an enviable record In this respect. I would point 
to the development of the Xerox process at Battello after It had been rejected 
by a number of companies. Or the breakthrough In banking automation made 
at Stanford Research after being termed Infeasible by many hardware developers, 
or the development of magnetic wire recording at Armour Research Foundation, 
now IITRI. Or the development of solid film lubricants at our own Institution 
which may have application to maintenance and machine performance. These 
and many many other breakthroughs would have taken much longer if left to 
private Industry alone, because the development economics, or payout looked 
fairly remote at the time. 

I suggest that there Is a direct analogy between the development problems 
of these very tangible benefits and the problems you are considering; getting 
new management concepts and analytical techniques usefully applied to our 
public problems. 

I am very much encouraged by the changes I now see taking place in the 
nation. Most important Is the increased understanding that systems analysis 
and all the other contemporary tools of problem diagnosis and solution can In- 
deed be applied to civilian and social problems. Just as they have been so success- 
fully used on space and defense hardware problems. 

At the same time, we see a clear and rapid emergence of what Joseph Kraft 
and others have called “the contract state’’. All this really meant Is that gov- 
ernments at all levels, institutions and private Industry are leamli g the lessons 
of systems analysis. They are learning to contract for whole programs rather 
than piecemeal projects. They are learning to contract for systems management 
rather than Just the design of systems. They are learning that— with great 
care— certain aspects of social and political responsibility can be contracted out 
to professional managers whose performance can be carefully monitored. is 
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this conceptual breakthrough, rather than systems analysis itsf’ or its attend- 
ant techniques which will make the major difference in our future national and 
regional rate of progress and development. Let me quote from Max Ways, writ- 
ing in Fortune Magazine last month : 

"The new style of dealing with the future offers to millions of living Americans 
an opportunity far more significant than material progress. Since Socrates, at 
least, Western civilization has respected the examined conclusion, the conscious 
conscious connection between thought and action, the intentional 
life. That we are now developing a set of more effective methods for shaping 
the future represents a fundamental advance along the main line of social and 
individual evolution.” 

Clearly, systems analysis offers a way to make major dents in major prob- 
lems especially in the long term. But when one sneaks about applying these 
concepts at the local or regional level he runs immediately into problems. 

First, there is a serious shortage of human resources to apply these techniques. 
Systematic analysis of any region’s problems requires all of the skilled assets 
yo’i havG bGGn dlscusBlng in these hearings. Interdisciplinary groups are needed 
because of the diverse variables in any systems problem, be it a transportation 
system, a health system or even a good city management system. These people 
must be systems oriented” and they must have a good understanding of the 
subject being analyzed. They must have a coherent approach. They must also 
be regionally oriented when the problems are regional — that is, fully aware of and 
sensitive to peculiarities, personality quirks and folkways, social and business 
customs, of the region they are dealing with. They must share, in fact, a store 
of house wisdom” about the more subtle relationships of the area they serve. 
Like a salesman, they must know the territory. 

A second major problem Is the need for exposure time — ^a period of initiation 
and incubation during which sLate and local government people and the private 
leadership can get used to systems approaches. It will take years, not months, 
for local governments and state governments to convert their affairs to the 
Prograimng-Planning-Budgeting Systems approach, especially for the early pio- 
neers. Yet we believe at MRI that within a decade most major cities will have 
made the switch. If state, local and regional governments can adopt these for- 
malized management approaches as rapidly as private industry has adopted • r- 
mauzed long-range planning concepts— a process which has been widely expanded 
In the past decade — they will be doing very well. 

Third, toere is the problem of money with which you gentlemen are also con- 
designed and well managed systems in the public sector may not 
cost less ; they might well cost more. Their virtue is that they may also produce 
more, way out of proportion to the Increased costs. But once state and local 
pvernments or regional groups are ready to move, they must have new funds 
to work with, since the old systems cannot be closed down while the overhaul 
place. Federal funds which recognize this need are available now, but 
virtually all of the existing aid programs offer only piecemeal assistance. The 
regional medical programs of the Public Health Service are bringing systems 
analysis to bear on our health care delivery. The Section 701(b) programs of 
the Department of Housing and Urban Development offer some initial help on 
governmental reorganization at the state and local level. The Rerfonal Com- 
niisMons established under the Economic Development Act are beginning to help 
at the interstate level. But much more money will be ne^ed when the process 
begins to speed up. 

Finally, there is a very real problem of implementation— getting things done. 
All too often brilliant systems analyses end up on the shelf, like so many poten- 
tially useful research reports, because no one has thought through in advance 
the process of implementation and the selection of end on a priority of action 
basis. 

It is ^ easy, when surrounded by charts, fiow diagrams and computers full 
en^^^ underestimate the real cost of human inertia at the application 

I hope this will not be the fate of the exciting studies carried out by the four 
aerospace com^nies for Governor Brown, in the event that "too much” Informa- 
d^®closed for the state system to digest, with the time and funds 

available. 

I beUeve that independent research institutes like MRI may hold part of the 
answer to these problems of skilled human resources, exposure time, money and 
implementation. Let me mention a few of the things we are involved in at MRI 
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as examples of a smaller scale approach. Like a good systems analyst, I will 
mention these in functional categories which cor' 'spond somewhat to the cate- 
gories used in PPB. Let me also point out that aimost every project we under- 
take contains an element of systems analysis, again dictate by the market 
place. Before we sign a contract, we must analyze with great precision exactly 
what the work flow, time schedule, equipment and manpower costs will be. 

One functional category is transportation. In this area we have worked out 
computer planning models and demand studies for state highway departments, 
including Missouri. On another tack we are developing a socio-economic model 
to show the impact of certain railroad mergers, ranging from community devel- 
opment to the transportation patterns of speciflc goods and commodities. For 
a large city, we are looking at the alternate consequence of rapid transit fare 
rate structures. We have a whole range of transportation systems studies under 
way for private industry, ranging from profitability to route structures and 
long-term demand forecasting. Virtually all of these studies focus on a six- or 
nine-state region in the Middle West. Taken individually, these studies are bits 
and pieces in the big picture, though these bits and pieces are of vital economic 
importance to our clients. Taken together, these could represent the launching 
stage for a much more comprehensive systems approach to the transportation 
needs of the whole region. 

They also might logically provide a base for work in some other functional 
areas. Take law enforcement or safety for example. Since we have under 
development a systems model of the Missouri state highway network, would not 
It make sense to utilize the data bank for law enforcement and accident data? 
One new aim would be to develop the best possible schedule for state highway 
patrol routes. This kind of planned spill-over from one area to another can be 
far less expensive than starting from scratch. 

Or take environmental control, another area of pressing interest to (‘very 
region in the country. Our analytical chemists and engineers have for a dozen 
years been helping cities, metropolitan areas, river commissions and private 
clients through systematic pollution surveys— both air and water — and the 
design of control programs. It might be wise to fill in the missing data links 
needed to build towards a regional model. 

At the same time, MRI t *entists and systems analysts are designing a national 
network to monitor pesticide residues in the human population. What is the 
best means to determine on a nation-wide basis which kinds of pesticides leave 
harmful traces among our people, and what are the medical effects? The result- 
ing system must define what tissue samples are taken, where, when and from 
whom; how they are collected, transported, analyzed, and then how the data 
are employed to give the Public Health Service the ansv/ers it must have. This 
is a national problem rather than regional cut at one part of our total environ- 
mental control problem. In effect, it is a vertical slice, looking at a single 
problem area in depth. How much would it cost and what would be the benefits 
of a horizontal or regional slice of the total environmental control problem? 

Another functional area cf particular concern to our region is food supply. 
Over a number of years, MRI has developed a very remarkable program for the 
State of Nebraska. Nebraska has levied a one mil tax on real property, and 
with these funds has sponsored a research program to generate new end uses 
for their field crops. As one product, MRI has develop^ a new water soluble 
packaging film from amylose com starch. The process was patentable. 
Nebraska now holds the patent and has licensed production to a private company, 
thus putting money back into this system through jobs and consequent economic 
development. How much better if this kind of novel approach could be extended 
to many states in a whole region ? 

As one final functional category, let me mention our cities and their problems 
of management. For one large city government, MRI recently completed a 
systematic analysis of all of the forms of federal aid available to it. Rather than 
simply cataloging federal aid programs, however, we attempted to establish 
cost/beneflt ratios for each aid channel. Obviously, it costs a city government a 
great deal more to obtain a dollar of aid for some purposes than for others. 
During this study, we found not only that they had never measurec’ aeir invest- 
ments in these programs (in terms of time to process applications, counterpart 
funds, predicted time delays) , but that there were a surprisingly large number 
of high retum-on-investment programs which they had never even heard of. 
And this was a city larger than San Diego, with a comparatively competent 
city hall staff. The project was an eye opener for them, for us, and for the 
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Dovelopment, which wc now expect to sponsor 

whiph^^Sf hiffWy applied systems analysis 

wnicn Is likely to help the groups you are coneerned about most in the near 

Sal a^rfd^^pJnnniSS^?SL?v,f^® ? innovation, eoupling technical skills with 
l^iai and economic insight, jieoplo have come to expect from these institutes. 
I believe that we can help local, state and regional groups in many such ways 
aecemmodate and at a cost the nation can afford. 

^ research institutes may be the 

universities, for example, have a vital role 
of research with much less immediacy 

of results. For some fields, where intensive concentration, a vertiL*al, in denth 

AnfA®rJi“ ^W® of great national import is needed (highway safety, law 

StTfirSbLofr^^^^ institutions patterned after NIH 

i^o interpret and dlsjperse to the private sector (some f»00 midwestern 
com^nies) advanced technology developetl by NASA. 

1 i-nink that is es.sentially what we are looking for here today. It is unlikely 

valuame afford the development costs of a new tool as 

valuable as PPBS or even critical path scheduling. What our states, cities 

Jl^ciP— and continuing help— In understanding, adapting and 
*^^® available. Since our Institutes stand or fall 

have made it a habit to attract as many expert 
^ appliers of science” to our staff as iwssible. These people are by nature 
transfer agents who become acutely unhappy when the results of their work 
Z a“ implementation, Zu^Lul fo5^^^^ 

^^lt^does^o^a^^^^^°^' overaL performance record would not look as good 

I say all this because, as you well know, our skilled human resources in this 
county are stretched very thin, and this is particularly true with regard to 
talent which can and will be helpful to state, city and regional governments. As 
you consider the problems, then, I urge you to consider these institutes as a 
already in being, trained, staffed and equipped for the largo part, to 
do the job these people need. » a > i- 

^t me bo more S|)eclflc. I see at least several ways to increase the regional 
value and regional impact of these institutes. I believe these are some of the 
means to the ends we seek : 

miich more of the kinds of work w'e presently do for state and 
Rvaimblo the information needed for more efEectivo government throughout 
our region. 

We can do much more of the kinds of work we pri'scmtly do for stat<‘ and 
local government, either by scaling up the size of the problem area we 
SCTvic^^^^ adding to depth and continuity of our researcli and support 

We can develop continuing research and consulting arrangements with 
various governmental groups, on p, drawing account basis. 

1 °?.“ PJ^ovide the vitally needed link between private industry and 
the public sector in critical social problem areas like housing, city renewal. 
Job training or medical care. We find that the companies are willing if 
thtir risks can be minimized, and we kriow thju' state and l(U!!il ‘'overnments 
are ready to experiment. The missing link is the matchmaker >.ho creates 
a workable market place in objective. Impartial and apolitical terms. 

In collaboration with certain universities, we can create highly pragmatic 
Gaining programs for state and local government people, to help sneed 
me transfer of systems management know-how and other techniques. This 
is a logical extension of the technology transfer programs which we have 
successfully developed for NASA and the Ofilce of State Technical Services. 
These are the kinds of directed help which will produce results. It is clear, 
however, that neither the institutes nor the governmental groups involved are 
now in a position to pay the cost of such programs. At the same time, I can tell 
^u that th^e research Institutes would welcome a greater opportunity to fulfill 
this role. It would mean, for MEI at least, an opportunity to intensify the 
accomplishmei^ of the chartered objectives set forth nearly 26 years ago, but in 
a mu^ more effective and meaningful way than founders visualized at Oiat time. 

I am convinced that the answer requires something more consistent than the 
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historical project by project approach. What is needed is funding for sustained 
programs which can carry over the peaks and valleys of local need. 

This is exactly the kind of relationship which could be established between 
institutions like our own, and the state or local authorities, if funds could be 
made available as outlined in your legislative proposal. I want to stress my 
belief that the multiplier value of a sustained relationship— can be much greater 
than a single project attack alone. For instance, we are now engaged in a long 
range tax study for the State of Missouri, forecasting potential revenue and 
expenditure growth. The value of our work is heightened, I feel sure, because 
we “know the territory”. Our final recommendations or alternatives for tax 
reform will refieet MRI’s aggregate house wisdom about the region, and will be 
all the more pragmatic for it. This is the “common sensical” element, which Mr. 
Henry Rown, the new President of Rand, has suggested, is so badly needed if the 
results of systems analysis work are to be successfully applied. 

How much more effective could our efforts on such problems be if we could 
maintain the working relationship over years, instead of weeks or months? How 
much better if we could find a way to maintain and support continuing dialogue 
between the experts and analysts of our staff and those in state and local govern- 
ment burdened with the operational problems? 

A good example, for your consideration, might be the Mississippi Research and 
Development Center which, although barely under way, has been conceived as a 
means to provide state agencies and the rest of Mississippi’s leadership with just 
such continuing help and analysis. While some of its operations are supported 
on a project by project basis, both under federal and state programs, the sustain- 
ing funds come from special appropriations of the State Legislature. It seems 
likely that the type of funding to states which you have proposed could greatly 
magnify the achievement of that organization. 

A short time ago, in a different approach, the Carnegie Corporation’s acting 
president, Alan Pifer, suggested that general support grants be made directly to 
independent research institutes by the federal government, just as DOD and NIH 
now provide sustaining a.M general supi/ort grants to universities. I can see 
many benefits in providing part of such support through the states by the legis- 
lative mechanism you have proposed. 

A further extension to this general approach might be sustaining grants to 
research institiites to couple one or more of the activities I have mentioned 
earlier. An additional reinforcing element might be training grants to jpermit us 
to bring in people from various levels of government and from universities, and 
expose them to new techniques in the working research environment. 

As a final piece of perspective on the independent research institutes, let me 
cite one or two numbers. Our staff at MRI totals about 400 persons, with an 
annual research volume of approximately $6 million. Over the past two decades 
we have accumulated research experience at a total value in excess of $50 
million. I believe that it is vital to the progress of our region, our states and 
our cities that we find a way to transfer and build upon the value of this ac- 
cumulated experience. 

Over the past several years, we have made important selective additions to 
our professional staff so that MRI could respond vigorously to the increasing 
requirements of the public sector at all levels — municipal, county, state and 
federal. 

Your proposal can link a closely knit, coherent, sociologically conscioiis re- 
search groiip like MRI to state and regional problems on a continuing basis, 
and can trigger many multiplier public benefits. 

Our in-house knowledge would thus be kept current, tuned to tomorrow’s 
issues, and put to work where it is most needed— at the right time and with 
minimal start-up effort 

In spite of their small number and relatively small portion of the total na- 
tional R&D budget, these not-for-profit institutes are high lev ’age organiza- 
tions, almost xmiquely equipped to have a major impact on the regions they 
serve on a continuing basis. They offer a singular resource in terms of multi- 
ple discipline expertise, relevant to the pressing public problems of the time, 
in terms e*’ broad familiarity and understanding of the most advanced analytical 
and implemcntive techniques, in terms of established relationships as trusted 
sources for scores of governmental units at all levels. And they are eager to 
extend their useful contribution, to respond more forcefully to the needs of the 
regions of which they are a part 
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<1 • • I am glad to bo here today because the issues you are 

di^ussmg are related to a multidisciplinary point of view. 

One of the subjwts I want to treat today is the role, both prasent 
and wtential, of the independent, not-for-profit research institutes, 
and the role they could play and have played in building stronger cities 
and regions. ® 

I understand that the question you are discussing here is how, in 
this country, we can best apply our resources, both human and fin- 
ancial, to liegin to catch up with the problems that are generated by 
growth and change, before the problems catch up with us. 

I should say at the beginning. Senator, that I am neither an opera- 
tion analyst nor am I an expert in systems analysis, so I am really 
not equipped to use the proper jargon. I am an electrical engineer 
by training, tmd during the past 25 or 30 years I have been exposed 
to many of the laimiages that are used in science and technology, 
but 1 nna business English a more effective way to express myself. 

^ X would like to start by saying that systems analysis, in my language, 
IS a point of view that is supported by many clever, useful and mostlv 
new and analytical techniques and devices. It is a very good dis- 
because it demands, among other things, that people consider 
problems as a whole, define terms, separate ends from means, identifv 
true costs, and imderstand, above all, the relevance and priorities of 
many factors and mtei’faces which bear on many problems. 

Systems analysis is not a black-box procedure to be accomplished 
by a computer.^ In fact, too many of the forces involved in the things 
you are discussing hero cannot be quantified. 

main mission today is to put the group of organizations which 
are called mdependent,^ not-for-profit research institutes into some- 
th. og of a time perspective. I would like to comment on who they are, 
where they came from, and where I believe they intersect witli the 
problem at hand. 

When this category of nonprofit institutes is discussed, usually 10 or 
15 are implied or included. In the aggregate these organizations em- 
ploy about 7,000 pemile and their total research volume is about $250 
million annudly. Tliorefore, they account roughly for 1 percent of 
the total R. & D. expenditures in the TTnited States. 

'Kie largest of these in terms of staff and research volume are Battelle 
^ Columbus, Ohio, and Stanford Research Institute on the coast. 
Then come a group of middle-sized institutes; Midwest Research at 
Kansas Cffy, the Itesearch Institute of the Illinois Institute of Tech- 
nology at Chicago, Cornell Aeronautical Laboratoiy at Buffalo, South- 
wesfc Rp_search at kSiui Antonio, Franklin Institute at Philadelphia, 
Mellon Institute at Pittsburgh, Southern Research Institute at Bir- 
mmgham, and the Research Triangle Institute at Durham, N.G. There 
IS Denver Research Institute, too, in Colorado. 

Senator Nelson. Tliese are all nonprofit? 

Dr. Kimball. Yes, sir. 

There are ^me recent additions to this list, recent in the last few 
;^ar3--Oulf-^ Institute of Baton Rouge, Spindletop in 

Kentucky, North Star in Minneapolis, and a new institute which we 
helped to put together last year in Rhode Island. So you can see 
from the list that they pretty well cover the. map of the United States. 
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These groups are called independent, because they operate under 
their own corporate charters, and most oi them are independent of any 
formal tie to any other institution But they enjoy working relation- 
ship with other groups such as univei-sities and consultants. 

The majority of these institutes were founded in the late 1940’s, when 
leaders in various parts of the country recognized the need to conserve 
and reorganize the regional research capability that had been built up 
during Woidd War II, and to expand on this. 

You will find if you examine their charters that most of these or- 
ganizations wore founded by groups of -ngional business leaders who 
recognized, 25 years ago, the need to apply science and technology to 
build industry, to develop new products, to increase productivity, and 
to contribute to regional growth. 

The IRS categorizes these institutes as tax exempt; each of them is 
controlled by a board of governors or trustees. All institute employees 
receive specific stated salaries, have no equity in the institutions, and 
receive no part of the net proceeds. 

It’s encouraging to me today to come here and discuss problems that 
literally fit so closely the chartered objectives that were set forth in 
Kansas City 25 years ago I say it is encouraging because over the 
past 25 years, many of these insMtutcs have had to look outside their 
own regions to find an adequate market for their talents. 

Our founders, for example, hoped that we would work for regionally 
based industi’y and for the smaller companies who then had less access 
to research. While MRI has done this for the material l>enefit of sev- 
eral hundred companies in our region, most of our industrial research, 
as measured in dollars, has been done for the giants of industry, I think 
this is characteristic of all of these insti!»utions. 

Our founders also envisioned these inr:titutes as a strong resource for 
State or local government in their own regions, yet by far the largest 
part of work for governments by these institutes has been done for the 
Federal Government. 

Most of those institutes have neither indowmcnt nor unearned in- 
come, so they must generate all of their income by contracts. 

To retain and attract competent professional people, to purchase 
new equipment and generally keep the ship in order in good times and 
bad is a very difficult task. Yet I believe that you will find that each 
of these institutes has consistently put forth :ds best effort, especially 
into the leading edge ot technology application where the market is 
always the thinest. 

These institutes have an enviable record in this respect. I will give 
you three illustrations. I would point to the development of the Xerox 
process at Battelle, after the same process had been rejected by a num- 
ber of large companies. Or the breakthrough in banking automation, 
the first of its kind, made at Stanford Research after the system had 
been termed not feasible by many hardware developers. Or 1 would 

g lint to the development of magnetic wire recording at the Armour 
esearch Foundation in Chicago, now called IITRI. 

I would point to the development of solid film lubricants at MRI 
which may have wide application to maintenance and machine per- 
formance. 

The point I wish to make here is that these and other breakthrouglis, 
that I could allude to, would have taken much longer if left to private 
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industry alone, because the development economics, or payout, looked 
quite remote at the time. 

And I would suggest that there is a direct analogy between the 
development problems of these very tangible benefits, and the prob- 
lems you are considering, which I understand to be getting new man- 
agement concepts and new analytical techniques usefully applied to 
public problems. 

There is an increased understanding of systems analysis in the 
Nation, and all other contemporary tools of problem diagnosis. And 
I believe that the solutions can be applied to civilian and social prob- 
lems just as they have l>een so successfully apidied on space and 
defense hardware problems. 

Governments at all levels — ^Federal, State, local, and municipal — 
institutions and private industry — are learning the lessons of systems 
analysis. They a, re learning to contract for whole programs rather 
than piecemeal projects; they are learning to contract for systems 
management ramer than just the design of i^stems; and they are also 
learning, with considerable care, that certain aspects of social and 
political responsibility can be contracted out to professional managers 
whose performance can be carefully monitored. 

It is this conceptual breakthrough, rather than systems analysis 
itself, or its attendant techniques, which will make the major diiter- 
ence in our future u^ of this new tool. 

So systems analysis does offer a way to make major dents in public 
problems, especially in the long term, but when you talk about apply- 
ing these concepts at the local or regional level, I see some considerable 
problems aliead. 

First, there is a serious shortage of competent human resources to 
apply the techniques. The "*eople who do this must be . ys^'ems 
oriented and not merely matheuiaticians; they must have a goM un- 
derstanding, above all, of the subject being analyzed rather than only 
the teclmique they employ to analyze it. They must have what I call 
a coherent approach, and if the problems are regional, these people 
better be regionally oriented thems(ilves. That is, they have to be 
fully aware and sensitive to the pec\ liarities, personality quirks, the 
social and business customs of the region they are dealing with. They 
must, in fact, share a store of “house wisdom” about the more subtle 
relationships of the State, region, or city in which they are working. 
I supi>os<i I could paraphrase by saying that like a salesman, they 
better well know the territory. That^s one problem, the serious short- 
age of competent humaii resources. 

The second problem is the reed for exposure time — a period of 
initiation, or incubation— during which State and local government 
people and the private leadership can get used to systems aiipreaches. 
I think it will take years, not months, tor local goveniments and State 
governments to convei*t their affairs to the program planning, budget- 
ing systems approach, and especially will this be so for the early 
pioneers in the effort. 

Yet, \ye believe that within a decade most major cities will have 
made this switch. And I say if State, local, and regional goveniments 
can adopt those formalized management approaches as rapidly as 
private industry has adopted formalized long-range planning con- 
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cepts, a process which too many people is relatively new, then these 
States, these governments will be doing well. That is the second 
problem, the need for exposure time. 

The third one is the problem of money. Well-defined and well- 
managed systems in the public sector may not cost less. They may well 
cost more, but their virtue is that they may well protluce more and, 
in fact, way out of proportio:. to the increased cost. But one State, 
local, and regional groups are ready to move, they must have new 
funds to work with, since the old system, that is, the way they are 
doing it now, cannot bo closed down while the overhaul takes place. 

Federal funds which recp^ize this need are now available, but vir- 
tually all of the existing aid programs provide only piecemeal assist- 
ance. The regional medical programs of the Public Health Seiwice, 
for example, are bringing systems analysis to bear on health care 
delivery. 

The 701 programs of HUH offer some initial help on government 
reorganization at the State and local level. 

Senator Nelson. I might, if I could interrupt there, Hr. Kimball. 
The 701 grants have, I tliink, been a dramatic example of the time- 
exposure problem that you talked about. As of 7 or 8 years ago, there 
was very little understandii^ or consideration given to regional 
planning in this country, mien the Congress made appropriations 
available unde" the 701 grants for State and regional planning, the 
result was an awakening of interest in planning. 

Suddenly now^ in the past 2 or 3 or 4 years, we see the rapid de- 
velopment of regional planning commissions all over the United States 
as a diiViCt consequence of the inducement of the 701 grants. 

Hr. KuvmALL. I perhaps should have mentioned a fourth point, 
that iSj pride of ownership or jiride of authoi’ship, which oftentimes 
comes in importantly. 

I would add to your comments sir, that the regional commissions 
that have been recently established under the Economic Hevelopment 
Act are also beginning to help at the interstate level appreciably. 

The last |iroblem in this regard I want to mention is perhaps the 
real one, and that is the problem of implementation, getting things 
done. 

My own experience has boon that all too often brilliant systems 
analyses end up on the shelf, like so many potentially useful research 
reports, simply because nobody has thought through in advance, the 
selection of ends on a priority*basis. They have paid more attention 
to means. 

It is too easy when surrounded by charts, flow diagrams, and com- 
puters full of cost data, to underestimate the real cost of human inci*tia 
at the application end. 

Now’, I believe that these institutes, of w’hich I represent one, may 
hold part of the answer to this problem of skilled human resources, 
exi>osure time, and implementation. If I may, let me mention a few 
of the things wo are now involved in at Kansas City, as an example of 
a smaller scale approach. 

^ I think this will illustrate what I am trying to say here. One func- 
tional category in the public concern sector is transportation. 

In this area we have worked out computer planning models and de- 
mand studies for St-ate highway departments, one of them being Mis- 
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soun. On another tack we are developing a socioeconomic model to 
show the impact of certain railroad mergers, ranging from community 
development to the transportation patterns of specinc goods and com- 
modities. 

For quite a large city we are looking at the alternate consequences 
of rapid transit fare rate structures. 

Senator Nelson. May I interrupt there for a moment ? 

Dr. Kimball. Yes. sir. 

Senator Nelson. Are you in the process of developing a transporta- 
tion plan for the State of Missouri? 

Dr. Kimball. Yes, sir. TrafHc plan, layout, optimum layout of 
highways. 

Senator Nelson. For the use of the highway department? 

Dr. Kimball. Yes. sir. 

Senator Nelson. And the development of their highway system? 
Dr. Kimball. It is a tool to forecast future traffn volume's on current 
and future highivays. 

Senator Nelson. But it is a plan that will predict wliere the traffic 
flow will bo and what the traffic problems of the future will be? 

Dr. Kimball. And where new roads will l^e needed. 

Senator Nelson. Now, in the implementation of that plan, when 
you are giTOugh;— for example, you will make a prediction based on 
your traffic studies, population studies, where it will be necessary to 
develop a highway system network. I assume that you will then bo 
recr^mmending to the highway commission that they will have to get 
into the hard problem of preeimitive zoning? 

Dr. Kimball. Our current efforts are limited to traffic volume 
studies, as I stated earlier. 

Senator Nelson. Which ought to have been done all over this coun- 
try, out I liav6 not soon mucli of it don© anypluco, W© wait until 
every tiling is built and then a tear it all down. 

Do you contemplate this poses a pretty tough political problem in 
Missouri ? I don’t know what their zoning la t?s are. 

Dr. Kimball. Of course, in Missouri there are only two large cities, 
St. Louis and Kansas City, and many of the roads that we think will 
be needed are roads from those cities to other parts of the State like 
gie Ozarks. For example, there is no really good road from Kansas 
City south. 

You put your finger on a critical problem. Who is going to do 
something about it after these forecasts are made, and how are we 
going to overcome the problems that the planning i then un- 
earths? 

Senator Nelson. If vou are predicting 10, 15, 20 years in advance 
and you know, then, that a highway should be placed between two 
certain points and then you must zone it so it cannot be built on in the 
f u jure. This immediately bus consequences for the owner of the land 
that you are taking and some rather dramatic coiiseque.ices for the 
abutting landowner, who is going to have an enhancement of value 
to his property just based on tho zoning, which is; really just a predic- 
tion that you will build fi highway there someday. Of course you 
might change your mind because the facts may change in the next 10 
or 16 years in some unanticipated way. 

This seems to me to be the tough part. 
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Dr. Kimball. Tliere lias been a lot of tliat going on. I understand 
that happens even today in large cities where the Interstate System 
has to go through. 

Well, we have a whole range of transportation studies undenvay as 
well as private industiy, that range from profitability to long-range 
forecasting. 

The point I am making here, Senator, is that virtually all these 
studios focus on a six- or nine-State region in the Midwest. ^ Taken 
individually these stadies, in respect to the big picture, are just bits 
and pieces, but they are not bits and pieces in respect to the economic 
importance to the people who are getiing them done, but taKen to- 
gether these studies~aiid I am sure otlior groups are doing similar 
things— -represent a launching stage for a much more comprehensive 
systems analysis of the transportation problem of tne whole region. 

Wo have a whole group of building blocks that are not connectexl 
yet. They also might logically provide a base for working in some 
other functional areas. 

Take law enforcement or traffic safety, for example. Since we now 
have under development a systems model of the Missouri State high- 
way network, would it not make sense to utilize this data bank for 
law enforcement or accident data? One now aim^ for example, might 
be to develop the best possible schedule for State highway patrol routos 
in the law enforcement sense. 

The i>oint here is that this kind of planned spillover from one area 
to another can be far less expensive tlr n if you sturt from scratch. 
Or taken environmental control, another area of pressing current 
interest. 

Our analytical chemists and engineers at MRI have for a dozen years 
been helping cities, metropolitan areas, river commissions, private 
clients through systematic pollution surveys, both air and water, and 
in the design of control programs. It might be wise to fill in the miss- 
ing data links needed to build toward a regional model, and the basis 
of the air sheds that are now being discussed. 

Now, coincident with this effort our people— -scientists, systems 
analysts™-aro designing a national network to monitor pesticide resi- 
dues to the human population. Here are some of the questions wo 
are trying to answer: 

What is the best way to detennine, on a nationwide basis, which 
kinds of pesticides leave harmful traces among our jieople and what 
are the medical effects? 

The resulting system, and wo have the responsibility for develop- 
ing this, must define what tissue samples are taken, where, when and 
from whom? How are these to be collected, transported, analyzed? 
How is the data that will develop from these to be emiiloyed, to give 
the Public Ilealth Service the answer it must have? 

Now, this is a national problem rather than a regional cut at one 
part of our total environmental control. 

Senator Kelson. Has your institute done some work in this area? 

Dr. Kimball. We are designing now the national program for pes- 
ticide residue observation and control, yes. 

Senator Nelson. Have you any reports on it as of this date? 

Dr. Kimball. Yes; two or three interim reports. 
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I ./SON# l am particularly interested in that because I have 

two pi^es of legislation on the pesticide field myself for creation of a 
scientiiic evaluation team to evaluate the effects of pesticides in the 
environment. I am not sure that it is the best approach. That is whv 
I would be interested in what you are doing. ^ 

Dr. Kimball. Yes, sir; I will get them for you. 

Another fundamental area of particular concern to our part of the 
countiy is food supply. 

Over a numl^r of years MRI has developed a very remarkable r m- 
grara for the State of Nebraska. This State has levi^ a small* ax 
on real property, and with these funds have sponsored a research 
program to generate new end uses for their field crops. 

As one of several products wo have developed a new water-soluble 
p^kaging from amylo^ cornstarch. The process was patentable. 
Nebraska passed legislation which permitted it to hold, as a State, the 
rights to the patent. ’ 

Senator Nelson. Are you the ones doing the work — somebody said 

8,ro going to reach the stage someday where we will 
eat the package as well as the contents. 

Dr. Kimball. This could be done in this case and I have seen it 
done as a demonstration purpose, yes ; amylose corn, of course, is edible, 
^luble, useful, of course, in packaging frozen foods. If you had 
frozen spinach, you put the entire package in a pot. Vt^ien cooked, 
you are eating the paclcage as well as the spinacli. 
gjnator Nelson. My kids would rather eat the package. 

Dr. Kimbaliv. Well, these people have licensed production to a 
major company, winch has built a plant in Nebraska, and are thus 
putting money back into the system through jobs and consequent 
economic development. How much better it would be if thishind 

could bo extended to many States in the region 
rather than one. ^ 

As one final functional category let me mention cities and their 
problems of management. 

For one large mty we recently completed a systematic analysis of all 
of the forms of Federal aid available to this city. Now, rather than 
simply cataloging Fedeml aid programs, we attempted to establish 
cost-benoiit ratios for each aid channel. Obviously it cost tlie city 
government a great deal more to obtain a dollar of aid for some pur- 
poses than for others. ^ 

During this study •‘^•umd not only that this city had never 
measured its investments in these programs, investments in terms of 
stair time to process application, counterpart funds, and predictable 
time (ielays, but that there was a surprisingly largo number of hio-li 
return on investment programs which they had never even heard ot 
Now, this IS a than San Diego with a comparatively com- 

petent city hall staff. The project was an oyeopener for them, and 
for us, and also for the Department of Housing and Urban Devolop- 
^ bring this lip as an example of the sort of highly applied 
systems analysis which is likely to help the groups you are concerned 
about most, in the near term. 

It is also typical of the kind of innovation which couples technical 
skills with social and economic insight, that people have come to expect 
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from tliese indejjcndeiit research institute's. So I believe tliat we can 
help these local Stai-i and regional groups in many such ways, at a pace 
they can accommodate, and a cost the Nation can afford. 

Now, for some areas these research institutes may be the wrong place 
to look for help. The imivepsities, for example, have a vital role to 
play in longer terms involving more basic I’osearch with certainly 
much less immediacy of results, and their problem is always of coupling 
witli the private sector. 

In some other fields where intensive concentration is needed, such as 
a vertical type cut on a single subject of great national importance — 
liigliway safety nationally, law enforcement, for example — ^tlien special 
national institutions might be desirable. I would suggest that these lie 
patterned after the 9 or 10 individual National Institutes of Health. 

At MRI we have had a long exposure in the process called tech- 
nology transfer and, in fact, we were the first regional dissemination 
center setup by NASA in 1901, to interpret and disburse to the private 
^ctor, advanced technology developed for anotlier purpose by NASA. 
We have b.' ’ working now over these past 0 years with some fiOO 
middle west companies. 

I mention this because I think what we are looking at here today is 
essentially this issue of technology transfer. It is imlikely in my 
view that any State, city, or region can afford the development costs 
of a new tool as valuable as PPBS, or a tool as Primitive today as 
critical path scheduling. 

What our States,^ cities, and regions need is help, and continuing 
help in understanding, adapting and using the tools that are now 
available, let alone the ones that are going to be developed. Since the 
institutes like MRI represent or stand or fall on their performance 
record, we made it a habit to attract as many expert appllors of sci- 
ence to our staff as wo can. These people are by nature transfer 
agents who, I must say, became acutely unhappy when the results 
of their work end up on a 7-foot shelf. 

^ Senator Nelson. T.*et mo ask a question hero. Why do you think 
it IS too expensive for a State or local government to develop a tool 
as valuable as PPBS. 

Dr. Kimball. Well, it would bo too expensive if they just started 
off on their own. I think they could start at an intermediate point, 
with some outside help from people who alrea(^ know the subject. 

Senator Nelson. Let me ask this question : On almost any one of 
these questions, whether it is crime, highway safety, pollution, are 
not almost all the solutions that one might come up with transferable? 
In other words, if a city such as San Diego did a crime study, police 
enforcement study — T there are differences among all cities — 

but if your institute -lid a systems analysis of a problem for a com- 
munity of a certain size, generally speaking would not the results of 
your effort be transferable to another city elsewhere in the country? 

Dr. Kimball. Yes, sir ; give or take the differences between the cities, 
that is correct. We do not need basic research on this subject. We 
need more coupling from the source of knowledge to the people who 
need to have it. 

Senator Nelson. So then, if, for example, the Federal c^^ovemment 
were to adopt some version of two bills that are before us and were 
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then to make some grants for study purposes — regional, city, so 
forth — the results of that effort when the study was all over, would 
be valuable and usable in all parts of the country where the circum- 
stances are roughly comparable ? 

Dr. Kimball. I agree. They would have what I call a very high 
multiplier effect ; yes, sir. 

'Well, I have said what I have today because, again to repeat, the 
Nation’s skilled^ human resources are stretched thin, and this is par- 
ticularly true with regard to talent which both can and wants to help 
State, regional, and city governments, and as you consider these prob- 
lems, Senator, I would urge you respectfullv to consider these institutes 
as a resource already in being, trained, staffed, and equipped to do the 
j ob that these people need. 

^ Now, let me be more specific. I see several ways to increase the re- 

g 'onal value and regional impact of these institutes I have named. 

ere are just a few of them : Create regional data centers to collect, 
process, analyse, and make available the information needed for more 
effective government through a given region. Wo could do much more 
of the kinds of work we presently do, either by scaling up the size of 
the problem area we work with or by adding depth, or we could de- 
velop continuing research and consulting arrangements with various 
governmental groups on a drawing account basis, if you will. 

Here is an important one,_ I think; We could provide the vitally 
needed link between private industrj’^ and the public sector, and there 
is a link needed here, in critical social problem areas like housing, city 
renewal, job training, or medical care. We rind that private com- 
panies are willing to get into this if their risks can be minimized ; we 
know that State and local governments are ready to interpret. 

The missing link is this matchmaker, the coupling element, who 
creates the workable marketplace and objective, impartial, and apoliti- 
cal terms. And the final point is that in collaboration with certain uni- 
versities we could create highly pragmatic training programs for State 
and local government people to help spread the transfer of systems 
management Imow-how and other techniques. This is a logical exten- 
sion of the technology transfer work we have done for NASA, and 
some of the efforts of the Office of State Technical Services. 

These are the kinds of directed help, in my view, that have produced 
results, but it is clear also that neither the institutes I have mentioned 
nor the governmental groups involved are now in a position to pay the 
costs of such programs. But I can also tell you that these research 
institutes would welcome a greater opportunity to fulfill this role. 
It would mean in MU' t’s case, for example, an opportunity to intensify 
the accomplishment of the chartered objectives that were set in the 
middle forties, but in a much more effective and meaningful way than 
our founders could have visualized at the time. 

I am convinced that the answer requires something more consistent 
than the historical project-by-project approach. What is needed is 
funding for sustain^ programs which can carry over the peaks and 
valleys of local need. I want to str^s my belief that the multiplier 
value of a sustained relationship can be much greater than a single- 
project attack alone. 

For example, another project case history. We are now engaged 
in a long-range tax study for the State of Missouri forecasting poten- 
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tial revenue and expenditure growth. The value of our work is height- 
ened, T feel, because we know the territory. Our final recommenda- 
tions or alternatives for tax reform will not only reflect our own aggre- 
gate “house wisdom,” but it will be pragmatic as a result of it. 

Now, this is the commonsense element, which Mr. Rowan of Rand 
has suggested is so badly needed, if the results of systems analysis work 
are to be successfully applied. How much more effective would efforts 
on such problems be if the working relationship could bo maintained 
over years instead of weeks or months. How much better if we could 
find a way to maintain and support continuing dialog between the ex- 
perts and the analysts, and those people in State and local governments 
who are burdened with the operational problems. 

I have one example for your considforation to illustrate this point. 
There is a new group in Mississippi known as the Mississippi Research 
and Development Center which, although barely underway, has been 
conceived by the State government as a means to provide State agen- 
cies and the rest of Mississippi’s leadership with just such continuing 
help and analysis. While some of its operations are supported on a 
project-by-project basis, either under State or Federal funding, the 
important point is that sustaining funds have come from special appro- 
priations from the Mississippi Legislature. 

It seems likely to me that the type of funding to States v hich you 
have proposed could greatly magnify the achievements of similar 
groups. 

A short time ago, in a different approach, the Carnegie Corp.’s act- 
ing president, Allen Pifer, suggested that support grants be made to 
independent research institutes by the Federal Government, just as 
DOD and NIII now provide sustaining and general support grants 
to universities. 

I could see many benefits of this. A further extension of this ap- 
proach might bo sustaining grants to groups like our own, to couple 
one or more of the activities I have mentioned earlier, such as training 
grants, to peiroit us to bring in people from various levels of govern- 
ment and universities and expose them to various techniques in the 
working research environment. 

As a final point on this, lot me cite one or two numbers. Our staff 
at Kansas City now numbers 400 people. It does an average annual 
research volume of $6 million. Over the past 20 years wo have ac- 
cumulated research experience working for some 000 private clients 
and 200 public clients, and the volume is in excess of $50 million. I 
believe it is vital to the progress of the region, the States and the cities 
in it, that wo find a way to transfer and build on the value of this 
accumulated experience. 

I will close with this comment, sir. In spite of their small number 
and their relatively small proportion of the total national R. & D. 
budget, 1 percent, these not-for-profit institutes are what I call high- 
leyorago organizations. They get things done, they are almost 
imiqumy equipped to have a major impact on the regions they serve. 
They offer a singular resource in terms of multidiscipline expertese 
which is relevant to these public problems of our time. 

In terms of broad familiarity and understanding of the most ad- 
vanced techniques, they also understand the consumer or cliente’ need. 
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and they have over a long period of years established relationships, 
in the sense of what I term trusted sources, for scores of Government 
units at all levels, and they are eager to extend this contribution to 
re^ond more forcefully to the needs of this region. 

_ That is the end of my prepared or rather, paraphrased statement, 
sir. 

Senator Nelson. The points you were addressing yourself to for 
the last 10 minutes have been precisely the kind of contribution that 
the committee is interested in. 

Two years ago when I conducted the hearings on the allocation of 
scientific manpower, at which time you appeared, it was out of those 
hearings that we developed the idea, the proposal that is now before 
us. But I am not particularly satisfied with the way my bill is drafted. 
There seem to bo some gaps — also in the other bills ponding before 
us. One of them creates a national commi.ssion to evaluate the prob- 
lem and propose an approach while my proposal authorizes the Gov- 
ernment to make allocations of funds for the application of the 
concept of systems engineering to State governments, to local govern- 
ments, to groups of one kind or another. But how to implement the 
program really is the question. Who is prepared at the Federal Gov- 
ernment level to give it a broad spectrum look and say, here is the 
wiw we ought to proceed and here is the approach we ought to take ? 

I do not think we have anybody prepared to make that decision. I 
think it would bo very valuable to have the consulting advice of re- 
gard! groups such as yours who have years of experience in dealing 
in both the private and the public .sector, and my question is this: I 
am wondering if you could examine carefully the two bills that are 
before us and then prepare some suggestions on the best method of 
approach. We are probably going to merge the two concepts one wav 
or another and, obvioiLsly, make a number of changes in them, an'd 
we expect to offer a bipartisan bill. 

But no one I have talked to on the legislative side is really pre- 
pared to say that he has the best amswor for how wo ought to proceed. 
It would bo helpful to the committee if you would only analyze these 
bills carefully and then write your suggestions upon how it ought to be 
done, who ought, to allocate the money, what kind of advice should they 
have in allocating the money, what objectives should wo seek to ac- 
complish and how should wo accomplish these objectives? 

I think based upon the experience of your organization, the people 
you have there, that you probably could give us the best testimony 
that wo can get on making this approach. 

Dr. Kimball. We will give it a good effort. Senator. 

Senator Nelson. Your testimony has been very valuable. 

Wo will give the reporter 5 minutes. 

(Whereupon, a brief recess was taken.) 

Senator Nelson. Our next witness is Dr. Donald Schon, president, 
O^anizaticn for Social and Technical Innovation, Cambridge, Mass. 

Dr. Schon. 

Dr. Schon. Good morning. Senator. 

Senator Nelson., We appreciate having you appear hero this morn- 
ing. 

You have a prepared text. Your text will be printed in full in the 
record and you may proceed to read it or extemporize or however you 
wish to present it. 
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STATEMENT OE m. DONALD A. SCHON, PBESIDOENT, OEGANIZATION 
POE SOCIAL AND TECHNICAL INNOVATION, CAMBEIDOE, MASS. 



Dr. SciiON, I tWnk I will begin by reading and then cover the 
high points of the remainder. 

_ I wanted to begin with a definition of this term “systems approach” 
since It has come to be used with such frequency and sometimes in so 
many conflicting ways, 

I would like to donne the term “systems approach” around a specific 
model which I think has some independent interest for this committee. 
This IS the schools construction system development project in Cali- 
fornia, led by Ezra Ehrenkrantz. The rationale of that project, sup- 
ported in its early stages by the Educational Facilities X^aboratory of 
the Ford Foundation, has been described as follows ; 



The why ^ SCSD is apparent in the gap between the inereasingly eoraplex, 
constantly changing aemands being made on out schools, and the ability of 
traditional building practices and products to meet them. New teaching rneliods 
and eauipment call for new ways of arranging new types of instructional space. 

Changes in curricula, teaching techniques, organization and grouping of stu- 
dents and staff, require corresponding changes in biiildings. And change is be- 
ginning to be recognized by educators os a continuing part of the educational 
scene. Upgraded educational standards point to an upgraded environment— good 
llghti^, effective sound control, air conditioning, even carpeting. At the same 
time, the student popiilation grows and shifts ; budgets remain tight. In short, 
we are asking for more variety, greater flexibility, higher quality, and lower 
costs — a combination the schoolhouse can seldom provide. 

Collectively, whools form a building market second only to housing; but be- 
cause they are biillt one at a time, schoolhouses do not offer the maniifacturer 
enoiigh volume to spur product development to meet new educational require- 
ments. As a result, school architects must select from products which are de- 
inde^ndently, often for other building types, and therefore do not flt 
perfwtly either the sehMl’s physical needs, its budget or one another. Too much 
of the architect s time is spent fitting together bits and pieces of material, Jn- 

problems of program and design. 

(In 1901, when SCSD was established. It was abundantly clear that such pro- 
cedures— Inefllcient educationally as well as economically— were not the best 
answer to the demands of a decade in which taximyers would buy $27.0 billion 
worth of primary and secondary public schools, and in which change would be the 
only constant. And It was becoming evident that current attempts at reform — 
IK>rtables, and so on-~offored only limited solutions and woro 
acceptance. Certainly, no latter-day Henry Ford was in 
the ofllng, ready to start rolling identical schoolhouses off an assembly line. 

What he did was to adopt a Briti.sh model which focused on the 
problem of assembling a market large enough to attract industrial 
contnbutions to the development of new technology. He succeeded in 
doing this by inducing groups which formed a consortium whicli 
could miarantee markets big enough to support the development work 
and tooling. lie then proceeded along the following lines : 

schoob^ of now products designed specifically for 

2. Encouraging manufacturers to work together so that their 
products would constitute a system. 

e3. GuaTante<dng a sufficiently large market for the products. 

4. Finding a satisfactory way to bring products, producers, and 
purchasers together. ’ 

When he had assembled his market, he then began with a study of 
user requirements for a school. He liegan with the people who were 
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going to use them, teiwh in them, interact in them, and he focused on 
three basic sets of r^uirements : 

1. Freedom in overall planning, from the single, large loft 
building to the multiunit, campus-style school. 

^ 3. The simple and economical arrangement of a variety of spaces 
m a variety of ways for a variety of purposes. For many of the 
districts the self-contained classroom for 30 students was no longer 
the basic teaching space. 

3. Altering and rearranging these spaces as the need arises. In 
fact, one of the assumptions underlying the design criterial was 
that an average of 10 percent of the interior partitions would bs 
changed yearly. 

Ho thei^ivided the basic design of a school into a set of component 
svstems. These were the stnictural system, the ceiling lighting system, 
i-T ^-conditioning system and the movable and operable portions. 
He did not select either the exterior brickwork or the plumbing because 
of special union problems. 

For each of these it then became the objective of SCSB to develop 
performance criteria, that is to say, statements which indicated what 

rather than materials or design specifications. 
SG&D was then in a position to go out for bid to indu^ry and to attract 
largo firms with major technical capability who would not have been 
attracted to the market offered by individual schools — for example. 
Inland Steel, Johns Manville, ITauserman Partitions and others. A 
"jddpS pj^ot^ess w£is designed which involved perliminary qualifying 
bidding and the refinement of performance criteria on the basis oi. the 
capabilities of bidding companies. 

That is to say, he engaged in the dialog with the companies testing 
P^rfomance criteria, testing what they could conceivably do. 

Willie work was going on, efforts were also being made to bring 
school superintendents, local political leaders and, perhaps most im- 
portant, union leaders into the building process. 

Neil Haggerty of the building trades department of the AFL-CIO 
was selected to sit on his advisoiy committee. Wliat he was attempting 
to do here was design the social process of getting buildings built as 
well as the system of schools themselves. 

^ When bids came back and schools were built, they demonstrated 
improvements such as these: 

Firstj long-span structures are usually too expensive for schools 
built within California State aid formulas. SCSI) schools will get 
long spans, and the interior flexibility accompanying large, column- 
free space, for $1.81 per square foot. Structure for the typical school 
with a roof span of only 30 feet costs an average of $3.24 per square 
xoot* 

SCSp will provide air conditioning for all academic areas (but 
not such spac.es as gymnasiums, kitchens and storerooms), with local 
temperature control for all spaces of 450 square feet or more, plus a 
6-year maintenance contract, for only 34 cents more per square foot 
th^ California schools now pay for heating and ventilating alone. 

The lightmg-ceiling system, which not only meets stringent lighting 
requirements but also provides for air distribution, fireproofing, and 
sound absorption, will cost $1.31 per square foot, as against $1.67 
ordinarily spent for ceiling plus lighting. 
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and for fixed as well as demountable 

and operable partitions, the demountable partitions turned out to be 

SicKd ^¥he onornlir educational work surfaces are 

,S.- partitions, panel and accordian type, include 

builtm supporting framese that make them movable, too — a feature 

^ any price. Yet this near-total partition 

tSteio^^^^ of cavern 

of these schools are under construction in Cali- 
are imder construction in this country, according to 
the plans Ehrenkrantz laid out in his problem. ^ 

soL o7 W w example because it illustrates 

proWems: ^ approach to public sector 

object of inquiry was the whole system— the school and 
^ V^T not ]ust a part or component of that system. 

coM^bs*. 

3. For tlioso subsystems performance criteria were developed. 

v,;i.h. to tl>® making 5f a 

cSem. ^ inventions meeting these performance 

- consortium of school sy items, markets were 

creatwl which sery^ to attmct technological innovation. 

whole building process, including its social and political 

r&lJ^StprLL^ "" “‘‘““P* 

sometimes used as though it con- 

is tiff nn!S I not belieVC tllis 

®no major consequence of our 
efforts ui the defense and aerospace fields over the last 20 or 30 

ecTq^^^A ^^^ the Manhattan project and the recent major proj- 
L?iL?r^ more than in any other area— that we have begun to 

M possibility of taking whole and analytical apSchls 

n? Civilian problems. In my opinion, the key contwbutions 

arenas follow^^ approach in the civilian areas we are talkin-, about, 

1. We now believe that we can attack certain complex prob- 
lems as^whole and analytically. proo 

fonwS"® ® of aggregation at which they are 

nrfSf^fnfnl® longer talk only a^ut filters or electrostatic 

learned the difference between materials and 
?"*? performance criteria, which open up 

^rrfdi'Sn^S fo?p^^^^^^ ““ ‘■“‘= - *>‘«y 

to explore the mobilization of private in- 
dust^ to work on public systems problems— thus meeting Gal- 
braith s excellent ^gument in “The Affluent Society” to the effect 
fta industry and the market mechanism liad been effec- 

tive m the development of the consumer products, but not in the 
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solution of piiblic systems problems— and we have undert-aken tliis 
mobilization by and lar/?e, tliroug/i the “pull” of markets rather 
than throupfh the “push” of Govc’ iment intervention. 

5. We have be^m to use simulation techniques, and other tools 
of analysis, to liandle system that present us with “more informa- 
tion than wo can handle.” 

^ seems to me these are amqn^ the principal contributions. 

ihit there are some major differences between civilian public sector 
probtos and military and aerospace systems problems which must be 
attended to. Their solution presents us with some of the principal 
challenges to this field. It seems to me there are principally two of 

^ In civilian areas, each public sector problem— transponation, hous- 
ing, water management, polbution control, education, and the likMs 
already a center of fragmented but tightly interconnected private ac- 
tivity. li^ach sector constitutes a mo o or less closed system, in which 
needs are met through a network of companies and other institutions 
which provide sets of interlocking products and services. Current 
technological solutions to the requirements of these sector needs tend 
to be locked in though: Specification-based standards, regulations, 
codes, fragmentation of market, and institutional boundaries. 

An example is the field of housing, particularly low-cost housing, 
and the a,s yet unsuccessful attempts of major firms to enter that field 
on anytlimg approaching a systems basis. In the last 10 years many 
companies— mchiding Monsanto, Union Carbide, Johns Manville, 
United States Steel, and several of the aluminum companies— liave 
attempted to take a systems approach to housing— that is, to attack the 
housing problem as a whole. They have invested amounts varying 
from $1 to $12 million, to my knowledge, and have nevertheless* had 
to drop their efforts. 

I he reason was, by and large, that they had greatly underestimated 
the total marketing cost— including distribution, sales, and merchan- 
dising— which would bo required to crack these fields. They discov- 
ered that traditional product components— for example, 2 by 4’s and 
cast-iron pipe — ^tend to be locked into place (a) by specification -based 
standards and an institutional structure for establishing the standards 
which IS largely controlled by traditional firms and is highly resistant 
to change, (b) by building codes based on specification -based stand- 
ards, and reinforced by (c) labor practices tied to current product. 

Moreover, they discovered that whereas it was possible to w^ ^*k tlieir 
way into one municipal system — for example, with polyvinyl pipe — 
each system tended to function more or less independently of all the 
others, and there were many thousands of such systems in the United 
btates. 

The total cost of cracking these systems— overcoming specifications, 
code, labor practice, and the institutional settings surrounding each 
of these — was far greater than any profit they could hope to realize, 
within a reasonable time, from their investment. 

It is no accident that the principal innovation in housing in recent 
been the introduction of prefabricated trailers — ^n'liny of 
which are transported to a site, put up on blocks and never moved 
again and which now constitute about 20 percent of the housing 




SCIENTIFIC MANPOWER UTILIZATION; 1967 



119 



market. These have been marketed essentially in an end-run around 
traditional housing practices and have found their locations generally 
outside of municipal code areas. 

Senator Nelson. May I interrupt a moment? That figure of 20 
percent of the market is so startling, I want to ask you again, Is that 
accurate? 

Dr. SciioN. Yes; In fact, I would guess that since my numbers come 
:^om a year or more ago, that number is somewhat conservative. 
That IS 20 percent of the total housing starts. 

Senator Nei.son. Housing starts right as of 

Dr. SciiON. At the current time. 

Senator Nelson. That statistic surprises me. 

Dr. bciniN. 'Irailors have been a way in which it has been possible 
to industrialize the construction of dwellings, but not to market them 
as dwellings and, therefore, they have provided a loophole through 
the closed system of the building industry. It has been possible to 
take a systems approach to the construction and marketing of trailei-s 
and doing cost benefit analysis of their production in ways it has not 
beiai possililo to do in traditional housing practices. 

4.1 ^ roughly similar situations could be shown to exist in 

the holds of water resource management, education, transportation, 
pollution control and the like. In each of these areas, because of the 
social and institutional reinforcements of existing products, it is 
generally feasible to engage in improvement on a product-by-product 
or a comi)onont-by-compoiient basis, but not to undertake approaches 
to these systems as wholes, and. it is precisely tackling the problem 
of the system as a whole which gives its fundamental attraction to 
what wo liavo called the systems approach. 

There is a basic need, therefore, to deal with problems of social, 
regulatory and institutional innovation in order to open up public 
sector markets to technological innovation. I shall have more to 
say about this question later on. 

Moreover, public sector problems afiect people who use the systems 
and who cannot and ought not to be seen as cogs in a, machine or as 

system.” The humans involved in 
the Manhattan project or in NAb ^’s Project Apollo are, for the most 
part, members of an organization cJiarged with a mission to complete 
that project and they are under the direct authority and control of 
the project. 

In areas of public systems we encounter a new category of people 
who are and want to bo autonomous with resiiect to tlio system and 
who are not under its direct control. These are the peoTilo who act 
with, are affected by, and use the system. It is one stop forward in 
this respect for us to begin to bo concerned with user requirements, as 
in the school example earlier. 

I or example, the nc'cds of teachers for flexible sjiace. 

It IS an oven further step for us to begin to bo concerned with 
community iiarticipation in the design and implementation 
of these public sector systems. Failure to understand and work out 
tho^ problems leads to poor design in the ultimate sense: namely, 
inadequacy to the needs of people; and then to lack of use, or even 
hostility to use of the system which has been designed. 



120 



SCIENTIFIC MANPOWEB UTILIZATION, 1907 



social designer troubled by the hostile or un- 
attitudes of users of the system of services he pro- 
vicies, has b^ome a common and troubling spectacle in our society. 
Wo need to learn how to plan and design processes which incorporate 
user requirements and user participation on all the levels at which 
rnblic syjjems must be designed~in communities, States, and regions. 

of 

Tliese, it ^ms to me, are some principal differences between aero- 
space and civilian areas which require major change in our views of 

how systems approaches can be applied. ^ 

Now, it seems to me tliei’o are some trends which are aimed at over- 
coming these problems, trends toward the introduction of systems 
if’ in civilian areas and they run roughly as follows: 

P irst, there is a tendency for products to be replaced by systems as 
of industrial corporations. Industrial corporations 
have tenaed to define their business in terms of systems rather than in 
terms of products. 

There is a trend for the involvement of private industry and busi- 
ness in public sector problems. And there is a trend toward the 
opening up of new public sector problems and markets. 
jUtoougli pro^s in these directions is halting and stumbling, it 
^ms to me that these trends ^m to po:^nd a major change in our 
use of technology and in our lives. j uux 

I would like to briefly illu^rate some of these trends. First, with 
respect to what is now called Mie city business. 

wmpanies—among them General Electric, 
Westinghouse, Sunset^ Petroleum, and various aluminum com- 
pani^have begun to identify themselves as being in the “city busi- 
ness rather than in the materials or product busine.ss. This has led 

• acquisition of large, tracts of land, to the plan- 
ning of the use of this land, and to the cfesign for neighborhoods, com- 
munities and cities, rather than of individual buildings. 

Companies like G.E. and Westinghouse see these cities not only as 
opportunities for tlie sale of traditional products like appliances, but 
opportunities for profit and contribution in tliemselvee. It 
has been estimated that approximately 70 such new cities are in vari- 
ous stages of development and construction in the United States at 
the present time, which are associated with the moneys and efforts of 
large industrial corporations. 

Senator Nelson 70? 

Dr. kSciion. Y(% that iiu^mber comc-s from an analysis done by the 
General Electric-Temple Corp. in Santa Barbara. A new city now 
may vary anywhere from a rather large neighborhood development 
which incorporates imlustnes, shopping centers, schools and the like, 
to like a city like Columbia between Baltimore and Washington 

h^s ^conSvS^^*^^^^^^ ^ include 50,000 people, which James Rouse 

I think for the first time, at least in our country and in our time, it 
of plannere or designers to address themselves from 
scretch to the problem of the design of a city as a system. 
l>ritain and the Scandinayian. countries have had experience with 
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this before, but wo have not in general. But we are having it now 
and largo industrial corporations are having it now. 

The second area is the area of crime control and prevention. I 
know this committee is familiar with the Aerospace General study 
of the California system of justice. My own corporation has been 
working with the District of Columbia and the National Crime 
Oomnussion* 

The Institute for Defense Analysis has worked for the National 
Crime Commiasion on applications of science and technology the 

S revention and the control of crime, with special attention to the 
evelopnient of computer simulations of the system of criminal justice. 
The District of Columbia Grime Commission has explored systems 
studies of the c^ierations of its courts. 

Arthur D. Little, Inc., has conducted studies in Philadelphia on the 
operation of the (murts. 

Under the National Crime Commission there has been the beginning 
01 the development of a_ point of view which links the systems prob- 
lems of the administration of criminal justice to overall community 
development objectives that we associate with programs like the 
poverty program. 

A third example, we could characterize as a systems approach to 
community improvement. 

During the fast 6 months my corporation has been invloved with the 
Housing and Urban Development in the detailed planninc; of what 
came popularly in the press to be called the concept for liou-^mg. 

This notion had certain key features to it. It wished to address 
itself to the problems of the improvement and reliabilitation of 
neighborhoods conceived as total systems. That is to say, wo wished 
to look at the physical rehabilitaton of dwellings, at new construction, 
at the problems of management, financing and control, at the provision 
of essential community services and to maintenance of dwellings and 
at the problems of involvement of local groups on the noighborliood 
level in the manageinent of these corimrations. 

Whereas, the large-scale national program which was conceived 
has not as yet l>een ^ ^’ought into being; a number of local projects 
in the spirit of the i*pt for housing arc in the works. One of 
these is the recently uimounced Bedford- Stuyvesant project in New 
York City. Another is the 114th Street project :n Harlem, m which the 
U.S. Gypsum Co. is heavily involved. There are projected com- 
munity development projects which approach the problems along the 
lines I have just described in New Jersey, in Boston, and in other cities 
as well. 

A fourth area of example is in what might be called the fi .d of 
man-and-job matching. It was a consequence of the work of the 
Commission on Automation, Technology, and Economic Progress 
that a project was initiated with the help of IBM to explore the de- 
velopment of a large-scale system whicli would match occupational 
re(|uirements,^ on t^;^ .me hand, and skills and capabilities of job- 
seeking individuals, on the other hand, initially on a municipal and 
then on a national basis. 

And a computer program and «''<>tem for doing this is now under 
development. 



SCIENTIFIC MANPOWEE UTILIZATION, 1967 



122 

The fifth area is in the health field. There is interest in planning 
for and the beginiimgs of work in the field of large-scale diagnostic 
screening systems. One of the areas in which these systems ai’e being 
explored is in the health rvrograms related to Indian reservations. 

There are many approaches now; being taken which are characterized 
as systems approacln^ to the functions of hospit als. 

The T^cklu'cd Corp., and Xhdt, Baranek & Newman, among otners, 
have addressed themselves to the problems of hospital information 
systems. Thompson-Iiamo-Woolridgo in California is undertaking 
work on the design of large-scale health fitcilities, using what they 
speak of as systems engineering techniques. And Fecleral agencies 
sucli as the l^iiblie Health Bervice now have begun serious eiiorts to 
reformulate their own programs in tenns of what we are here calling 
the systems approach. 

Tlie sixth area of example is educational systems. I am sure you 
ai’e familiar with the various combinations of private corporate ven- 
tures which have come into being as a rasult of the attractions of the 
educational market, so-called—they include the (xeneral Electric-Time 
combination, Raytheon, Litton Industries, and Xerox. 

Among the developments in this field is the emergence of the idea 
that the design, management, and implementation of an educational 
system such as a junior college system or even the total skill and train- 
ing needs of the community could be undertaken by private industry, 
under general community policy guidance. , , 

Even more significant is the beginning, made by many communities 
at present to define the objecfives and perfoimance criteria for metyo- 
IK>litan e(ivicational systems, and eiforts to set in motion the planning 
process in the community aimed to bringing those systems into lieing. 

A seventh area of illustration is in the field of transportation. Let 
me point to two among what I think are many illustrations here. 

When I was in the Department of Commerce as Director of the In- 
stitute for Applied Tecnnology, we undertook, with the Office of 
Iligli-Bpeed Ground Transportation, what I think is the largest com- 
puter simulation of a transportation network which has yet been at- 
tempted. This was the computer simulation of all of the municipal 
modes and links within the Boston-to-Washington-corridor area. 

The purpose of doing this was to provide a vehicle for evaluation of 
the various technological alternatives to the problems^ of transporta- 
tion in the corridor; high-speed rail, vertical takeoff aircraft, and the 
like, wdiich were and are being develoiied. 

The corridor program is perhaps the single largest scale effoi’t a^ % 
systems approach to intercity transportation currently underway. 

Senator Nelson. This is a project you are working on now? 

Dr. SonoN. No, sir. This was a project I was involved in when I 
was in the Department of Commerce. 

My film now is working?, lu/vvever, on another transportation sys- 
tems problem which, I think, illustrates the trend we are here dis- 
cussing, and this again with the city pf San Diego. 

I was interested to hear Charlie Kimball’s reference to this area. We 
have foimed a team with the city of San Diego, the county of San Diego 
and the F ord Motor Co., whose function is to take a systems approach 
to the long-range urban transportation needs of San Diego. 
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In many ways that approach is based on tho model of the school 
systems pro'ect that I described earlier and has the following steps 
or componei ‘n it. 

^ First, the uevelopment of user requirements for future transporta- 
tion systems in the San Diego region. 

Second, the formulation of performance criteria for those systems, 
including reqiiiremonts for the phasing of one system with another 
and for Ilexibility. 

Third, the involvement of iiser eonstituenoies, ^oups of people, 
within the San Diego community in the process ox planning out the 
city’s rexpurements lor transportation and, conversely, the effect of 
possible transportation alternatives on what the city wishes to become. 

The point here being that the choice of transportation system will 
determine the future direction and charactei’ of growth for the city 
of San Diego. 

And the development of performance criteria must be derived from 
its choices about the directions in which 't wishes to grow, 

Then, finally, the 'involvement of industrial corporations in a man- 
ner analogous to tho school systems projects and the develoiiment of 
new technology ,x> meet the requirements formulated in this fashion, 
so there will he an industrial competition and bidding process fol- 
lowing the development of performance criteria for transportation 
systeins as part of tho San Diego transportation systems program. 

Allied to tho trends which I have illustrated is the fact that many 
new organizations have come into being to supplement the nonprofit 
corporations which have been in being for the last SO years, which 
are concerned with systems approaches to technological ana social 
changes. 

One of these is the Organization of Social and Technical Innova- 
tion, a nonprofit corporation based in Cambridge, Mass., which I rep- 
resent. In addition, a number of the aerospace companies, such as 
TRW Systems and Litton, have made significant strides in this 
direction. 

Many universities, including, for example, Massachusetts Institute 
of Teclmology, University of Michigan, University of California at 
Berkeley, have developed or are developing programs and faculties 
designed to do researcn on the processes of public systems develop- 
ment, to undeicake specific projects in this area, and to train people 
in disciplines and skills which are related to the problem. 

All of this — the discussion of what the systems approach is, tho 
major problem® I see in cttempting to transfer system skills from tho 
aerospace and military to the civilian area and tho trends in this direc- 
tion that we can now see ongoing — ^lead me to a few suggestions or 
recommendations about how the character of these trends might be 
accelerated. 

Tho first is this: I have indicated earlier that in every major public 
systems area the jirincipal obstacle to pressing forward a systems 
approach for ^-echnological and social change is the network of regula- 
tory, administrative, legal, and institutional factors which are tied 
to current technology and to current corporate interests in these 
fields. 
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‘'^at I am saying hero is not the development of methodology and 
technology; it is the social and institutional change which would 
open up markets for the application of these skills, whidi, I think, is 
a tar more difficult problem. 

As far as I can tell, the problem of changing these factors is a 
separate one for each public systems area, frequently requiring State 
and local and Federal change in each instance, and may even be a 
separate problem for each municipl area in question. ‘It does not 
seem to ine likely, therefore, that legislative change could bo effective 
on a broad national basis in solving these problems. 

^ However, there may bo institutional approaches which can be taken 
either by the Congress or by the executive branch to coordinate, keep 
track of, provide assistance in, and stimulate regular administrative, 
legal, and institutional change at the many local and State levels where 
they will bo required. 

Senator Helson. May I internipt there? 

In the first sentence above it does not seem likely, therefore, that 
iomslativo change could bo effective on a broad national basis. You 

refer to legjr.jiation that may remove local barriers to 

*1 . ^ , sir; I am thinking, for example, of again the 

housing example. I do not lielieve it is going to be feasible to enact 
a national prformance-based building code or to change through 
legislation the combination of private material suppliers, craft labor 
unions, regulatonr agencies, code offices, and the like which make up 
closed system of the industry. 

I i'hinh that has to be handled on a municipal, i*egional, Statc-by- 



Senator [Nelson. You would not say that would apply, however, 
to such problems as air pollution, water pollution. There are some 
problems there. But you could legislate nationally — -w’e are doing 
some legislating nationally now. Air pollution is a regional and na- 
tional problem as well as local. 

Water is the same, and I think you can do all the legislating neces- 
sary there if the Congress really wants to. We have moved quite 
a way in this field recently. On a national transportation system 
problem you could solve that one also. We did with the I system. 
Not that wo solved the transportation problem. But what l‘ mean 
to say IS, you have the authority on a national level and it is feasible on 
interstate travel involving highways, rail and so forth. 

Blit you were referring particularly to a number of local problems, 
which I suppose would include the problem of policing crime and the 
problems of buildings and housing codes ? 

Hr. Sghon. I think there may well be many areas in which national 
legislation can provide funds to undertake programs which no region 
or local area can adequately provide funds to do. Tliere may be 
some ^re^) 8-s you have mentioned, which have interstate character- 
istics to them where it is possible to put into being regulations which 
woula then stimulate the thinking atdocal and regional levels. 

LnS?: . L institutional and r^latory and administrative 
barriers to chanmng these fields which ihave encountered for in mv 
own business today, it is hard for me to see that national legislation 
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it seems to me there is opportunity, and 
a rather major one, to provide some form of central national resource 
to the many municipal, local. State, and regional entities which are 
trying at their level to cope with these problems and which have 
neither t^ re^urces, the training, the knomedge, or the connectedness 
to allow them to do it properly 

It seems to me there is one place where there is room for effective 
national assistance. 

Secondly , it seems to me there is an urgent need for the development 
of perfomance criteria for public systems. This phrase is much more 
easily said than it is implemented. In fact, most of our standards in 
all oc the public swtor areas we have talked about are not based on 
performance criteria, but on materials design specifications. 

VVe, in g^eral, tend not to have performance criteria for what a 
transportation ^stem or vehicle must do. Our standards refer to 
^ ^ Made up and what its design and measurements 

IS technical difficulty for 
stating the performance. This is the major technical problem. It 
is particularly a problem at the high level we are talking about. 

we were talking about systems, the problem of development of per- 
fomance criteria for the Minutoman missile is a major (levelopment. 
San Bieps transixjrtation system is a far more technical problem. 
It ^ems to me here this is one area in which Government participation 

be accused of competing unfairly with private industry; it rather is a 
echnical concern winch will help to set the framework for what pri- 
vate companies can do. It woidd, on the contrary, have the effect of 
entry into markets which are now foreclosed. 

Ihe National Bureau of Standards represents one major Federal 
development of performance criteria in^ublic sys- 
tems fields. It has reived relatively little attention or support from 

national importance. Naw attention and sup- 
^ the scope of interest of this committee. 

J.nird, the jciederal Government disposes of enormous purchasing 
power in many areas that is, building and construction, hispital an§ 
health facilities, and waste disposal systems. There is neM for a 
variety of instances to provide demonstration or models of the open- 
SSidons based on performance criteria for new systems 

The Federal Government could itself model the kinds of svstems ap- 
proach as a consumer, which is being advocated here. T^ile some 
starts along this line have been made, particularly in the military and 
aerospace nelds, relatively little has been done in civilian areas. 

omall beginnings have been made with military housing reouire- 
ments and with the building and construction needs of the General 
Services Administration. The broad-scale use of Federal purchas- 
ing^ power as a modeling vehicle and as an incentive to broader civilian 
actions ateng the same line will be of great importance. 

If the Federal Government as a consumer used the same criteria for 
procurement that we are asking clients on the State and regional level 
to use in order to stimulate systems approaches to the solution of those 
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problems, they could provide a major model and demonstration of the 
process •'vliich we are here trying to encourage, 

T items which are not in the written testimony, but which 

J. would like to add, are these. A number of university programs are 
now beginning to address themselves toward the kinds of systems skills 
which are required not only to do the technical job of analysis, but also 
to deal with the problems of social innovations which are so critical 
to its success. 

To my knowledge programs are underway at three universities, 
liiey are also ;> large part of programs of new universities which are 
being planned, for example, in Nassau County in New York State, to 
development of trained skillful people in these aieas would 
bo one useful contribution. 

^ Furthomiore, if the systems approach as we have been discussing it, 
IS to Iw effective at State, regional, and local levels, there must be at 
those levol^s clients vdio are prepared to understand it. If funds are 
provided for it or legislation is in being which requires it and yet the 
client systems, the people who buy it, are not equipped to deal with it, 
to buy it effectively, it is not going to be successful. 

So, it^ms to mo there should be as part of an overall approach to 
this problem an effort made to provide funds for the training and de- 
velopment of knowledgeable, professional, skillful clients for systems 
jU^PJoach solutions to problems at the community. State, and regional 



Senator, that concludes the prepared testimony. 

Senator Nelson. Thank you very much. Dr. Schon. It was a fine 
presentation. 

Have you had a chance to examine the two pending bills carefully? 

SoHON. Only schematically, not in detail. 

Senator Net^on. Do you have any ideas or suggestions you would 
make in the preparation of legislation to accomplish the purpose that 
these bills se% to accomplish ? 

^ Our objective is to encourage the — several objectives, one of them 
IS to encourage the use of the concept of systems analysis, which can 
be rather simply done by giving the 701 grants, but that is probably 
not the best way. ^ 

lam also interested in using the technique on a regional basis. 

You could set up a series of regional systems, engineering groups 
maybe, that would have available consultants to regional planning 
commissions, to cities, »States, and so forth. I do not know whether 
that would work or whether it is a good approach, but I am wonder- 
mg if you would have some suggestions ataiut what you would do if 
you w’ere drafting the legislation in order to best implement the ob- 
jectives that we seek to accomplish. 

ScnoN. I have a couple of comments that come to mind. 
Whether they make sense in terms of the real problems of drafting 
legislation, I am not sure. 

One is this ; That characteristically in this business there is an almost 
absurd discrepancy between the sophistication of the material that is 
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offered and the ability of the client to use it. So that any amount 
of consulting resource provided to State and local and regional groups 
or governments which are not prepared for this, either because they 
are shorthanded or because the level of person who is buying simply 
is not trained to understand what it is he is buying, will lead to the 
failure of the approach. 

What we will have proved is, it was invested in by people who 
wore not prepared to use it. So tliere should lj>e the education of 
the clients who are going to use it. 

Now, how to do this training? Supi>lementary grants to enable 
State and municijial governments to hire sorts of persons who will be 
able to purchase intelligently systems analyses, systems engineering 
i obs. This may be one approach. 

The development of regional institutes to which city governments. 
State governments could send members of their administrative staffs 
in order to work wipi consultants, not to solve specific xiroblems but to 
learn the skills which will later be involved in buying intelligently. 
These will help substantially. 

I do know— and I think Dr. Kimball might agree from his indus- 
trial experience — that everything will depend on the receptivity of the 
people who are going to buy. The consultant stops at the point where 
he hands his jilan on to the person who purchases the plan. 

This is one comment. 

The other comment is that it seems to me it’s very difficult to think 
about how you change something as complicated as the United States 
from some central point like its Congress, what you are ideally trying 
to do is propagate a frame of mind throughout the country. You are 
trying to develop a frame of mind that is conducive to tackling the 
community problems in a system-oriented way. 

You are wanting to persuade. Now, one strategy for doing this is to 
see a central pot of money fanned, pretty much homogeneously across 
the States. ^ Another approach to it is an approach which would iden- 
tify a relatively small but important and highly publicized number of 
instances chosen because they make such good demonstrations of what 
is being proposed. 

It seems to me the thought might be given within the bill to the 
setting up of a relatively small number of demonstration projects 
which might be chosen across the spectrum of public systems needs — 
community improvement, low-cost housing, urban transportation, the 
administration of State government itself, for example, which could 
be developed as demonstration centers. And then provide vehicles 
for the training of others. 

I guess what I am getting at liere is that the resources of skilled per- 
sons able to do what we are talking about are much smaller than we 
ordinarily think they are. There are not largo hordes of people who 
are skilled in doing systems analysis in civilian areas. They are rel- 
atively small numbers who are. There are many more who have the 
potential for doing so if they were able to learn certain other things. 

It seems to me that a program which would at least include in its 
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bepfinning a relatively pmall number of demonstration instances, part 
of whose lunction would be teaching and training, would in some ways 
bo a more intelligent program. 

^ Senator Nelson, xou observed that it is difficult to educate people 
m largo ^untries, the United States. I might point out that part of 
the objective of t!ie bill is to educate the Federal bureaucracy, too, 
since there are a number of national problems which should lie ap- 
proached in this fashion which are handled in a thousand piecemeal 
w^s. 

Thank you very much. We will give the reporter a 5-minute break 
and we will resume with Paul Grogan, Director; Martin Robbins, As- 
sistant Director, for the Special Programs Office of the State Technical 
Services of the Department of Commerce. 

( Wliereupon, a brief recess was taken ,) 

Senator Nraisiw We will resume hearings at this time. 1 am glad 
to welcome Mr. Paul^Grogan who, as I said, is Director, and Martin 
Robbins, Assistant Director for Sjieoial l^rograms. Office of State 
Technic-al bervices of the D^artment of Commerce. 

We will glad to hear Dr. Grogan. Ho was a fomer professor 
of engineering at the University of Wisconsin. We are glad to have 
you here to present your testimony. 

^ prepared text that will Ixe printed in full in the 
record? You may read it or extemporize, however you wish to 
proceed. 

STATEMENT OP PATTI GROClANf, BIRECTOE, OFFICE OF STATE TECH- 
NICAL SERVKIES, DEPARTMENT OP COMMERCE, ACCOMPANIED 

BY MARTIN ROBBINS, ASSISTANT DIRECTOR FOR SPECIAL 

PRO0RAMS 

Mr. Grogan. Thank you, Mr. Chairman, I will use it to guide 
my remarks and try to tighten it up in the interest of time. 

I appreciate your reference to Wisconsin. I have a word or two 
to say about that in the course of any remarks. 

We are pleased to have this opportunity to appear before tlie Special 
Subcommittee on Scientific Manpower Utilization of the Senate Com- 
mitte on Lalx>r and Public Welfare to present some of the experiences 
and examples in ongoing programs under the State Technical Services 
/CiS" believe relate to the subject of your hearings. 

The Office we represent was establishwl November 19, 1965, to 
a^inister the State Technical Services Act of 1965. The association 
ot Mr. Robbie and myself with this work therefore has been cor- 
res^ndingly brief. ^ However, we believe that our experience in the 
field of Stete technical services is pertinent to your deliberations. 

Ii^ddition, Mr. Rnbbins’ immediate previous assignment was with 

Institute, one of those nonprofit organizations 
Dr. Kimball referred to, where he gained an appreciation of the in- 
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terplay bet-ween. tedmological and sociological forces that seem in- 
creasingly to dominate our life and times. 

I have only recently interrupted a 15-year association in imiversity 
extension at the University of Wisconsin, where, as you well know, 
Mr. Chairman, they practice daily the involvement of a major in- 
stitution of higher learning with the total environment of the State. 

In the interest of your time and to avoid possible duplication with 
what already has bwn said, we will attempt to confine our remarks 
to experiences in administering the State Technical Services Act. 

First, a few words about the structure and purposes of the Office of 
State Technical Services. 

The Office was established to deal with many of the scientific and 
technical needs of American business and industry. 

In particular, wo are concerned with the ability of industry to 
acquire and apply now teclmology. The basis for this concern is 
the relationship between the rate of application of now technology 
by industry and the overall economic growth of the Nation. 

This sense of mission with respect to the application of new sci- 
ence and technology in the civilian sector of our economy has taken 
on a new urgency in recent years. Certain segments of the economy, 
particulaidy those related to militar 3 ' preparedness, space exploration, 
and atomic energy, have forged ahead of the civilian sector of the 
economy in tei^ of the generation and application of new knowledge. 

Corre^ondingly slower growth and expansion by other segments 
of American business has resulted ii . lumber of problems and im- 
balances having a generally unfavoiablo effect on flie national econ- 
omy. Major program concerns resulting from these imbalances fall 
into five general categroies : 

We see teclmological change as causing unfavorable imbalances in 
our economy.^ Individuals, companies, metropolitan complexes. 
States, and regions share unequally in the benefits to be gained from 
the acquisition and application of new technology. 

This is^ demonstrated by the uneven concentration of scientific, 
t^lmological, managerial, and financial resources between potentially 
similar r^ons, industries, and educational institutions. 

Traditional practices and policies with respect to the national re- 
search and development effort tend to accentuate this condition. 

2. Technological change has caused obsolescence among men and 
macliines: Technological obsolescence and pockets of unemployment 
develop into major problems as individual job skills and whole seg- 
ments of indust]^ can no longer compete effectively in the American 
economy. 

Scientists, engineers, technicians^, and craftsmen must acquire and 
practice the new knowledge in their respective fields or face obsoles- 
cence. 

The same threat applies to organizations and machines that are not 
adapted to changes in technology. Programs addressed to this prob- 
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realized the full potential of transferrins ad- 
nfeations *"“* *’>® improvemont of orga- 

change has become an economic detenninant in our 
^lety. The general prosperity o± tliis country depends, in larse 
me^ure, u^n the ability of industry to apply W technology ^ 
Industry has not always directed a sufficient measure of its resources 

“'"oJoa’- "W Ms it taken Ml ad^nS 
^T 1 ft derived from (^overnment-supporfed research. ^ 

broad application of new technology by industry should 

productivity, increLd t-m^Toymen^ 
new Moducts, and general local and regional prosperity. ’ 

A * 4 ! charge abroad has increased foreign comnetition • 

wlSlvo!®“ JMustiy becomes more selcctivo in the application of new 
tcdmology to produce goods used in the civilian economy, competi- 

1 emphasis is lacking in this country with respect to the 
aUiSmo aS”ab^^ produce goods for consumKiarkefcs 

ui’. impaired some aspects of the quality of 

it' promise of the 20th century begins to pale for 't^nt 
problems of urban sprawl and central-city slums: 
of wasted water resources and polluted air; of freewavs that dpqtr/w 
of neighborhood while failing to solve traffic proSems; of ^eat 
expenditures and advices in education while culture and personal 
integrity are often said to be lacking; of social and economic pS?es 
inducing more and more people to take up Ih ing in layrdtPe^Sre 

safety more often abound/ 

■ni • . Services Act of 1965 applies to tlio 50 States, the 

Ditoct of Columbia, Guam, Puerto Bico, and the Virgin Island^ 
.^® planning process required by the act before en^Sging in tech- 
nic^ semc^ began almost immediately and nniversafy a year S. 
We now have, in other words, 50 political entities enga4d in 

pltmnmg proceas and 42 States have prepared and submitted State 
technical sendees programs for our review. orate 

The State Technical Services Act calls for a designated a o-pupv ir. 

fhft^fE^w’ Governor, to administer and coordinate 

the technical services programs of that State. The gubernatorial 
designations are nearly equally divided between State agencies re- 
®P^sible for economic development and State universities. 

tinY proposed legislation on the utiliza- 

manpower makes reference to a similar State- 
debated agency or office. 

m ^bcommittee may find of interest this list of designated agencies 

admS^ister aid co- 
programs. We offer this information 



/mV -I — tt UJULWI 

(Ihe document referred to follows:) 



for the record. 
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U,S. Department op Commerce, Office of State Technical Services 

/Sia(e designated agencies 




Alabama. 

Alaska... 



Arizona. . 
Arkansas. 



California... 

Colorado.... 

Connecticut. 



Delaware^ 

District of Columbia,. 



Florida.. 

Georgia. 



Hawaii. 

Idaho.. 



Illinois. 



Indiana. 
Iowa 



Kansas 

Kentucky. 



Louisiana. 



Maine.. 



Dr. Wllford S. IJalloy, director of re 
search, Auburn University, Au 
burn, Ala. 

Mr. William M. Dickson, commls^ 
sloner, department of economic de- 
velopment and planning. 1'o.st OlUco 
^Box 1421, Juneau, Alaska. 

Dr. F. Pendleton (Julnes. dean of 
continuing education. University 
of Arizona, Tucson, Arl*. 

Dr. Bsrton A. Westerlund, director. 
Industrial Research and Extension 
Center, University of Arkansas, 
Technology Oampu , Post Olllce 
Box 3017, Little Rock, Ark. 

PrMldent Clark Kerr, Unlveislty of 
California, Berkeley, Calif. 

Mr. Dwight E. Neill, director, dlvL 
»nd development, 
600 State Services Building, Denver, 
Colo. 

Mr. Harold F. Helntz, executive sec- 
retary, Connecticut Research Com- 
mls-slbn, room 411, State Capitol 
Building, Hartford, Conn. 

Mr. George M. Worrllow, vice presL 
dent, division of urban affairs, Unl- 
vwslty of Delaware, Newark. Del. 
Most Reverend Edward B. Bunn, 
chairman. Consortium of Universi- 
ties of the Washington Metropolitan 
Area, 1W3 N Ht. NW., Washington, 

iC/i 

Dr. J. B. Culpepper, chancellor, board 
of r^ents, olllce for continuing ed- 
ucation, Box 1862, Tallahassee, Fla. 
Dr. GeOTge L. Simpson, Jr., chancellor, 
board of regents of the University 
System of Qwrgla, 244 Wn-jhlngton 

oCif Atiftntfts (jfr# 

Dr. Shelley M. Mark, director, de- 
portment of planning and economic 
development, 426 tiuoen St., Hono- 
lulu, Hawaii. 

Miss Louise Shadduck, executive sec- 
retary, Idaho Department of Com- 
merce and Development, state 
Capitol Building, Boise, Idaho. 

Mr. Gene Graves, director, depart- 
ment of business and economic de- 
velopment, Springdeld, 111 . 

I^ranlgln, Governor 
of Indiana, Indianapolis. Ind. 

Rfr. Stanley Redeker, president. State 
board of regents. State Office Build- 
ing, Dss Moines, Iowa. 

Dr. Christopher E. Barthel, Jr., execu- 
tive director, Research Foundation 
of KansM, Kuns. 

Miss Katherine Peden, commissioner, 
Kentucky Department of Com- 
merca, Frankfort, Ky. 

Mr. William T. Haekett, Jr., executive 
director, Louisiana Department of 
Commerce and Industry, Post 
Office Box 4188, Capitol Station, 
Baton Rouge, La. 

Dean Thomas H. Curry, department 
of Industrial cMperatlon, Boardman 
Hall, University of Maine, Orono, 
Maine. ' 



“ Dr. W’llford 8. Bailey, director of re- 
ward!, Auburn University, Auburn, 
Ain. 

Mr. William M. Dickson, commissioner, 
department of economic develop- 
ment ond planning, I'ost Olllce Box 
1421, Juneau, Alaska. 

Dr. Benjamin 8 . Mesick, professor of 
mechanical engineering, office of con- 
tlnulng ^ucallon, jUnlversity of 
Arizona, Taeson, Arlz. 

Mr. Daniel B. Howard, manager, 
business , and teelmical services, 
^dustrlal Research and Extension 
Center, Unlve .,lty of Arkansas, 
pMt Office Box 3017, Little Rock, 

Dean Robert L. Wlcgel. director. State 
technical services, 714 University 
Un wrslty of California, 
. Berkeley, Calif. 

Mr. Dwight E. Neill, director, division 
of wmmerce and development, 600 
State Servlets Building, Denver, 
Colo. 

Mr. Harold V. Helntz, executive sec- 
retary, Connecticut Research Com- 
mission, room 411, state Capitol 
, Building, Hartford, Conn. 

Mr. Robert W, Cook, director, tech- 
nology and business services, Unlvtr- 
^slty of Delaware, Newark, Del. 

Dr, Elmer West, executive secretary, 
ConsOTtium of University of the 
Washington Metropolitan Area, 1803 
N St. NW., Washington, D,C. 

State coordinator. 
Office Box 1862, Tallahassee! 

Mr. Alton J. Jenson, aenlor re; arch 
Miglneer, Rich Electronic Conn mter 
Center, Georgia Institute of tech- 
nology, Atlanta. Ga. 

Col. Wilbur W. Hurt, research and de- 
velopment coordinator, department of 
planning and economic development, 
,,426 Queen Ht., Honolulu. Hawaii. 
Mr^. Lloyd Howe, economic anolyst. 
State of Idaho Department of Com- 
merce , and Devrtopment, State 
Caj)ltol Rullding, Boise, Idaho. 
Dr.I^uls A. Volnp, ossoclato provast. 
University of Illinois, Urbana, 111. 

Hon. Roger D. Branlgln, Governor of 
Ind ana, Indianapolis. Ind. 

Mr. Waldo W. Wegner, director, Center 
JSK l*d\istrial Research and Service, 
201 Building E, Iowa State Unlrer' 

, slty, Amee, Iowa. 

Mr. Kenneth Roeak, associate dean of 
engineering. Research Foundation of 
Kansas, Topeka, Kans. 

Mr. Damon W. tiarrlson, executive 
assistant, Kentucky Department of 
Commerce, Bush BuUdlng, Frank- 
fort, Ky. 

Mr. Gene Wallace, economic develop- 
ment specialist, 1 ost Office Box 4188, 
Capitol Station, Baton Rouge, La. 

Mr. F. Philip Dufour, coordinator, STB 
program, department of industrial 
cooporatlon, Boardman Hall, Uni- 
versity of Maine, Orono, Maine. 
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Statt designated agencies — Continued 




Maryland 

Maisachusetti. 



Michigan 

Minnesota. 

MlMlssIppI 

MlMourl 

Montana 

Nebraika 

Nevada 

New Hampshire. 
New Jersey 

New Mexico..... 

New York 

North Carolina.. 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania... 
Puerto Rico..,., 

Rhode Island... 



Mr. George W. Huhley, Jr., director, 
Maryland Department of Economic 
Development, state Ollloe Build* 
Ing, Annapolis, Md. 

Hon. John A. Volpe, Governor of 
Massachusetts, Boston, Mass. 



Mr. Robert J, McTnto.sh, dlrecto,’, 
d^Mtment of commerce, Lansing, 

Mr. Ray Lappegaard, commissioner 
ofiwlmlnlstratlon, 120 State Capitol, 
St, Paul, Minn. 

Dr. Kenneth 0. Wagner, director, 
Mississippi Research and Develop- 
ment Center, Post Office Box 2470, 
Jackson, Miss. 

Mr. Henry G. Maddox, director, divi- 
sion of commerce and IndustiJ l 
l^velopment, Jelferson Bulldlnt', 
Jefferson City, Mo. 

Dr. Norman E. Taylor, director, 
bureau of business and economic 
rwarch, University of Montana, 
Missoula, Kont, 

Dean E. W, Janike, extension division, 
206 Nebraska Center for Continuing 
Education, University of Nebraska, 
Iilncoln, Nebr. 

President Charles J. Armstrong, Uni- 
versity of Nevada, University Sta- 
tion Post Office, Reno, Nov. 

Hon. John W. King, Governor of New 
Hampshire, Concord, N.H. 

Conimlsdoner Robert A. Roc, depart- 
ment of conservation and economic 
development, Trenton, N.J. 

President T. L. Popejoy. University 
of New Mexico, 1B21 Roma Ave. 
NE., Albuauerque, N. Mex. 

Commissioner Keith S. McHugh, 
Department of Commerce, 112 State 
StM Albany, N.Y. 

Mr. E. L, Rankin, Jr., director, State 
dej^tment of administration, Post 
Office Box 1361, Ralolgb, N.C. 

Mr. Fred Brandt, executive director, 
North Dakota State Planning 

Dr. John D. Mlllett. director, Ohio 
Board of Regents, % East Broad St., 
Columbus, Ohio. 

President Oliver S, Wlllham, Okl*> 
homa State University, Stiuwater, 
Okla. 

Mr. Samuel Malllcoat, administrator, 
division of planning and develop- 
ment, 660 State Office Building, 
Portland, Oreg. 

Dr. Eric A. Walker, president, 
Pennsylvania State University, 
University Park, Pa. 

Mr. Raphael Durand, administrator, 
Commonwealth economic develop- 
ment admlniitratlon, San Juan, 
P.R. 

Hon. John H. Chafee. Governor of 
RPode Island, Providence, R.I, 



Working contact 

Mr. John Hosford, chief, economic 
research, Maryland Department of 
Economic Development, State Office 
Building, Annapolis, Md. 

Dr. Howard D. Segool, director, 
Massachusetts Technical Resource 
Service, Commonwealth of Massa- 
chusetts School of Engineering, Uni- 
versity of Mo.ssachusetts, Amherst, 
Mess. 

Mr. David M. Poxson, Industrial 
agent, Michigan Department of 
Economic Expansion. Stevens T. 
Mason Building, Lansing, Mich. 

Mr. Ray Lappegaard, commission- c 
of administration, 120 State Capitol, 
St. Paul, Minn. * 

Dr. Kenneth C. Wagner, director, 
Mississippi Research and Develop- 
ment Center, Post Office Box 2470, 
Jackson, Miss. 

Mr, Michael Corcoran, acting director, 
State technical services, 130 Engl- 
neering Building, University of 
Missouri, Columbia. Mo. 

Dr. Norman E. Taylor, director, 
bureau of business and economic 
research, University of Montana, 
Missoula, Mont. 

Dr. George Shrader, director, state 
technical services, 20S-C Nebraska 
Center for Continuing Education, 
University of Nobroeka, Lincoln, 
Nebr. 

Mr. Robert B. McKee, Jr., director. 
State technical services. University of 
Nevada, Reno, Nov. 

Dr. Robert N. Falman, dean. College 
of Technology, University of New 
Hampshire, Durham, N.Ii. 

Mr. Howard L. W’olf. special assistant 
to the commissioner, department of 
con orvatlon end economic develop- 
ment, Trentonr^N.J. 

Mr. Arthur A. Blumenfeld, director, 
bureau of business research, 1B21 
Roma Ave. NB., Alhu(iuerque, N. 
Mex. 

Mr. Robert W. Larson, consultant, 
New York Department of Commerce, 

^112 State St., Albany, N.Y. 

Dr, WPllam L. Turner, dean of univer- 
sity extension, Holladay Hall. North 
Carolina State University, Raleigh, 
N.O. 

Mr, Loren Stadlg, economist, North 
Dakota State Planning Agency. 
State Capitol Building, Blimfck 
N. Dak 

Mr. James M. Furman, executive officer 
Ohio Iloard of Regents, 88 East 
Broad St., Columbus, Ohio. 

Dr. J. C. Evans, dean, university 
extension, Oklahoma state Uffiver- 
sity. Box 1006, Stillwater, Okla, 

T. G. La Follette, consultant, technical 
services, Commerce Building, I68 
12th St. NE.. Salem, Oreg. 

Dr. H. Leroy Marlow, director, 
PENNTAP, Pennsylvania State 
University, University Park, Pa. 

Mr. Gerardo E. Maldonado, coordi- 
nator, office of technical services, 
Commonwealth economic develop- 
ment administration, San Juan, 
P.R. 

Mr. James W. Norman, c/o Bliss Hall, 
University of Rhode Island, King- 
ston, R.I. 
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U.S. Department op Commerce, Office of State Technical Services— Con. 

StaU designated agencies — Continued 



Stats 



Designated agency and official 



Working contact 



South Carolina. 

South Dakota.. 
TannaasM.. — 

T*xa* 

Utah 

Vermont 

Virginia 

Virgin Islandi.. 
Waihlngtou.... 
Weat Virginia.. 

Wisconsin 

Wyoming. 



Dr. Henry G. Schultre, director, De- 
velojnnent Rescirch Gentor, State 
development hoard, I’ost Office Jiox 

m. Gohnuhla, H.G. 

Mr. Francis Chichester, acting direc- 
tor, State planning agency, State 
Capitol, Pierre, 8. Dak. 

Mr. Hohwt H. Hutchison, executive 
director. Government Industry 
Law Center. University of Tennes- 
see, 1000 White Ave,, Knoxville, 
Tonn. 

Dr. I-ester E. Harrell, Jr., acting com- 

n. L<isloner of higher education, co- 
ordinating hoard, Texas College and 
University System, Bam Houston 
State Office Building, Austin, Tex. 

Mr. L. Ralph Mecham, assistant to 
the president lor special projects. 
University ol Utah, ho Part Build- 
ing, Holt Lake City, Utah. 

Hon. Philip H. Hotf, Governor ol 
Vermont, ..lontpeller, Vt. 



President T. Marshall Hahn, Jr., 
Virginia Polytechnic Institute, 
Blacksburg, Va. 



Preeldent Lawrence C, Wanlass, 
College ol tlie Virgin Islands, St. 
Thomas, V.I. 



Mr. Daniel B. Ward, director. State 
Washington Department ol Com- 
merce and Economic Development, 
Olympia, Wash. 

Mr. Angus E. P^ton, commissioner. 
West Virginia Depa*tin 0 nt ol Com- 
merce, State Capitol, Charleston, 

W.Va. 

Professor George Strothar, University 
ol Wisconsin, 432 North lake St., 
Madison, Wls. 



Dr. Dwight M. Blood, director, divi- 
sion ot business and economic^ re- 
search, Bos 3276, University Sta- 
tion, University ol Wyo..*»Liig, 
Laramie, Wyo. 



Mr. A. Cartwright Hart, atlmlnlftra- 
tor, technical services program, 
Mute development Ixiard, Post 
Office Box 1*27, Columbia, 8.0. 

Mr. Frcncls Chichester, acting direc- 
tor, State planning agency, State 
Capitol, Pierre, 8. Dak. 

Mr. Reuben E. Harris, director, Ten- 
nessee Industrial Research Advisory 
Hervlce, 810 Broadway, room 200, 
Nashville, Tenn. 



Mr. Joe W. Tyson, director, State 
technical services program, coordi- 
nating board, Texas College and 
University Hystem, Sam Houston 
State Offics Building, Austin, Tex. 

Mr. Gene Hansen, assistant director, 
State technical services, University 
ol Utah, Salt Lake City, Utah. 



Mr. Dayld C. Emery, coordinator. 
State technical services, industrial 
division, Vermont Development De- 
partment, Montpelier, Vt. 

Dr. Roger L. Smith, planning director, 
State technical services, Virginia 
Polytechnlj Institute, Biocksb irg, 
Va. 

Mr. Walter M. Taylor, project director. 
Suite Technical Services Act, 
(to’lsge ol the Virgin Islands, Box 
1820. Ht. Thomas, V.I. 

Mr. Kennard W'^dell, coordinator, 
W'aihlngton State technical Mrvlcei, 
department ol commerce and eco- 
nomic developrient, Olympia, W'aih. 

Mr. Allen T. Peyton, Jr., technical 
services coordinator, industrial de- 
velopment division, State Capitol, 
Charleston, W. Va. 

Dr. Gjogory linden, director, STS 
program, University ol Wisconsin, 
Exteiulon Building, room 301, 432 
North I.Ae St.. Madison, Wli. 

Dr. Dwight M. Blood, director, divi- 
sion 03 huslncM and economic re- 
aearch. Box 8276, University Station, 
University at Wyoming, Laramla, 
Wyo. 



Mr. Grogan. The State Technical Services Act also calls for the 
appointment of an advisory council that is representative of broad 
community intei*ests. 

This council reviews, evaluates, and reports on proposed STS pro- 
grams to the Governor and to our Office. Over 600 representatives of 
the business and industrial community are presently serving in this 
capacity. 

When all of the advisory councils have been constituted throughout 
the ISTation, this number is expected to reach 800. Tliis commitment by 
the States,^ along wi^h tlie full-time designated agency personnel and 
the matching fiiiuncial support from non-Federal sources, offer elo- 
quent testimony to local leadership, initiative, participation, and 
resources being brought to hear on the objectives of tliis act. 

I believe the i>lanning process, which all of the States must carry 
out to participate in State Technical Services Act programs, will be 
of interest to me subcommittee. 

The State Technical Services Act requires that the State-desig- 
nated agency prepare a 6-year plan that outlines the technological and 
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economic conditions of the State. The problem areas identified in the 
5-year plans reviewed to date describe a wide range of conditions 
existi: g at present among the States. 

These conditions tend to cluster around four main categories ; 

1. Existing industries fail to apply modem methods. 

2. Shortages of experienced managers and qualified technical 
personnel. 

3. Economy in transition is seen as unfavorably influencing 
economic growth and development. 

4. Location, resource, and climate factors seen as limiting 
development.^ 

These main points have been broken down into some 20 subtopics 
and they are submitted for the re-cord. 

(The information referred to follows :) 

Major State Pbobi,em8 as Expressed in 5-Year Plans 

1. Existing local industries fail to apply modem methods. 

a. Lack of information about modern technology. 

&. Lack of know-how in applying technological information. 

0. Services needed in support of service-oriented industry. 

d. Resistance to change by some businessmen. 

e. ^Shortage of Investment capital. 

/. Obsolete equipment and plwsical plant. 

2. Shortage of experienced managers and qualided technical perf onnel. 

а. Few academic, governmental and in( istrial research facilities in 

State. 

б. Young people leaving State after completing education. 

0. Lack of continuing educational facilities to up-date graduate en- 
gineers. 

d. Spirit of entrepreneurship often lacking. 

8. Economy in transition unfavorably influencing growth and development, 
a. Need for new industry and greater industrial diversifleation. 

&. Declining agriculture has placed burden of employment upon 
growth. 

c. Cyclical swings in manufacturing. 

d. Technological changes reducing employment in major industries. 

e. Pockets of poverty in some areas of State. 

f. Problems of urbanization. 

4 . Location, resource and climate factors seen as limiting development. 

а. Major dependence on a few resource-based industries with high 

seasonal fluctuations in employment, for example, agriculture, 
lumber, constviction, tourist trade and mining. 

б. Natural resources and partially processed products being shipped 

to other states to be transicormed into consumer goods. 

0. Physical conditions in State impede industrialization, for example, 
severe winters and mountainous topography. 
d. Sparsity of population and distance from major markets, resulting 
in unfavorable freight-rates as a shore of cost of both imported 
and exported materials and goods. 

Mr. Grogan. There are many ways in which the individual States ’ 
have approached planning for technical services. Some have inte- 
grated such planning into a systems concept of economic development 
for the State. 

By the wa;^ we are pleased with the definitions of systems analysis 
given by Dr. Kimball and Dr. Schon. 

The 5-year plan from Nebraska, for example, envisages combining 
several factors — research, technical services, community services, and 
promotion — public education — ^with adequate systems management to 
reach the common objective of economic development, 

The 5-year plan for Massachusetts, on the other hand, contemplates 
a more elaborate systems approach in performing technical services on 
behalf of the economy of the Commonwealth. 
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This plan discusses (1) activity centers, (2) consultative services, 
(3) informational services, (4) educational services, (5) liaison serv- 
ices, and (6) referral services. 

The Massachusetts plan has the further attribute of being coordi- 
nated with the potential regional plan for the New England area. 

The example of regional planning in New England is but one in- 
stance in which the States are beginning to realize that their economy 
is closely linked into the economic system of the region. 

The New England States realized their interd.ependency long ago 
and ere now engaged in regional planning for participation under this 



act. 

Other regions are beginning to look at this approach to their eco- 
nomic development, as in the examples of the Rocky Mountain States, 
the Gulf Coast States, and the Pacific Northwest. 

While the processes at work in these several examples are very rudi- 
mentary in terms of sophisticated thinking about systems, they still 
represent significant and imaginative undertakings in this new pro- 
gram. They demonstrate a genuine understanding of the need for 
overall systems planning. 

The technical services supported by Eederal matching grants are 
performed by “qualified institutions,” which are colleges and univer- 
sities with accredited progr.oms in engineering, science, or business 
administration. 

Other educational institutions. State r .encies, and nonprofit organi- 
zations may be deemed “qualified” if th . j meet certain criteria. More 
than 100 qualified institutions participated in the State programs 
approved m 1966. 

1 think this is interesting; it figures out to be an average of four 
institutions per State. Potentially, this number might grow as the 
State programs take on more ambitious activities. 

Virtually all of these were the major universities and colleges within 
their respective States. 

We have a tabulation, Mr. Chairman, of institutions participating 
by States among the 24 iirogmms approved in fiscal year 1966. 

This information, which might bo of interest to you, is available for 
the record. 

Senator Nelson. That will be included at this point. 

(The information referred to follows;) 



Pakticipation in State Technioal Servicts Grants and Programs — Oefices, 



Agencies, and Institutions, 

Alabama : Auburn University 
Alaska : Dept, of Economic Development 
Arizona : University of Arizona 
Arkansas : University of Arkansas 
California : 

University of Calif, at Berkeley 
California Btate Library 
Humboldt State College 
Univ. of California at L.A. 

Colorado : Div. of Commerce and 
Development 

Connecticut : Connecticut Research 
Commission 

Delaware : University of Delaware 
District of Columbia: Consortium of 
Universities of the Washington Met- 
ropolitan Area 



BX States, Fiscad Year 1966 
Florida : 

Board of Regents 
Brevard Engineering College 
Florida A&il University 
Florida State University 
University of Florida 
Georgia : 

Board of Regents 
Georgia Institute of Technology 
Savannah State College 
University of Georgia 
West Georgia College 
Hawaii: Department of Planning ana' 
Economic Development 
Idaho: Department of Commeroo and 
Development 
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Paetioipa'^ion in State Teohnioai- Sbevioes Geants and I’eogeams— Continued 
IllinoiP ; New Hampshire ; OABce of the Governor 



Department of Business and Eco- 
nomic Development 
IIT Research Institute 
University of Illinois 
Southern Illinois University 
Indiana : Office of Governor 
lowfli • 

Board of Regents 
Buena Vista College 
Clarke College 
Drake University 
Iowa State University 
Momingside College 
State University of Iowa 
Kansas ; 

Kansas State University 
University of Kansas 
Wichita State University 
Research Foundation of Kansas 
Kentucky; Kentucky Department of 
Commerce 
Louisiana : 

Department of Commerce and In- 
dustry 

Gulf South Research Institute 
Louisiana Polytechnic Institute 
Loyola University 
Maine ; University of Maine 
Maryland: Maryland Department of 
Ewnomic Development 
Massachusetts : Office of the Governor 
Michigan : 

Department of Commerce 
Central Michigan University 
Eastern Michigan University 
Perris State College 
Grand Valley State C^ ege 
Michigan State Unive. Ity 
Michigan Technological University 
Northern Michigan University 
University of Michigan 
Wayne State University 
Western Michigan University 
Minnesota : 

Department of Administration 
Department of Business Develop- 
ment 

St. Olaf College 
University of Minnesota 
Mississippi: Mississippi Research and 
Development Center 
Missouri ; 

Department of Commeice and In- 
dustrial Development 
St. Louis University 
University of Missouri 
Washington University 
Montana : University of Montana 
Nebraska : University of Nebraska 
Nevada : University cf Nevada 



New Jersey : 

Department of Commerce and Eco- 
nomic Development 
Stevens Institute of Technology 
New Mexico ; University of New Mexico 
New York ; 

Cornell University 
Department of Commerce 
Pordham University 
Manhattan College 
New York University 
Polytechnic Institute of Brooklyn 
Pratt Institute 

Rensselaer Polytechnic Institute 
Rochester Institute cf Technology 
St. Lawrence University 
State University of New York at ; 
Alfred University 
Buffalo 
Stony Brook 
Syracuse University 
University of Rochester 
Western New York Nuclear Re- 
search Center, Inc. 

North Carolina ; 

Department of Administration 
North Carolina State University 
Wake Forest College 
North Dakota ; 

North Dakota State Planning 
Agency 

Minot State College 
North Dakota State University 
University of North Dakota 
Ohio : Board of Regents 
Oklahoma : 

Oklahoma State University 
Lampton University 
Oklahoma City University 
Southeastern State College 
Southwestern State College 
University of Oklahoma 
University of Tulsa 

Oregon; Bureau of Planning and De- 
velopment 
Pennsylvania ; 

Graphic Arts Technical Foundation 
Franklin Institute 
Pennsylvania College of Textiles 
and Sciences 

The Pennsylvania St ite University 
University of Pittsburgh 
Puerto Rico; Economic Development 
Administration 

Rhode Island : Office of the Governor 
South Carolina : State Development 
Board 

South Dakota : State Planning Agency 
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Tennessee : 

University of Tennessee 
Christian Brothers College 
East Tennessee State University 
Middle Tennessee State University 
University of Chattanooga 
Vanderbilt University 
Tennessee Technological University 
Texas : 

Texas College and Urdversity Sys- 
tem 

Southern Methodist University 
Texas A&M University 
Texas Women's University 
University of Texas 
Utah : University of Utah 
Vermont : OfUce of the Governor 
Virginia : The Virginia Polytechnic In- 
stitute 



Virgin Islands : 

College of the V.I., St Thomas 
College of the V.I., St Croix 
Washington ; 

Department, of Commerce and Eco- 
nomic Development 
Eastern Washington State Univer- 
sity 

Gonzaga University 
Pacific Lutheran University 
University of Washington 
West Virginia; Department of Com- 
merce 
Wisconsin : 

University of Wisconsin, Madison 
University of Wisconsin, Mil- 
waukee 

University of Wisconsin, Wausaw 
Wyoming ; University of Wyoming 



Mr» Grogan. The “Technical Services” under the act consist of in- 
formation centers, referral centers, field visits, demonstrations and 
^ucational progmms in a variety of formats. Nearly 600 separately 
identifiable activities were supported in 24 State programs in fiscal 
year 1966. 

Tliese services range from continuous programs run by a full-time 
professional staff to one-tinie conferences or short courses. These 
services are in process all across the country. Several representa- 
tive examples include : 

1. Michigan : A program at Ann Arbor, May 24, 1966, on how 
to apply computer technology in business was attended by more 
than 200 busines,smen. In another pair of programs on the 
numerical control of machine tools, 69 participated at Ann Arbor 
and 44 at Traverse Oity. 

^ 2. Wisconsin: The State technical services program in Wiscon- 
sin is sponsoring a series of conferences around the State in which 
the applications and the economic benefits to be derived from new 
technologies, such as fluid power, adhesives, welding, powder 
metaJlurjgy, metal forming and cutting (removal) and computer 
applications in industry are presented in such a way that the top 
manager has a better basis for judging the relevance of the new 
technology to his conmany products or processes. 

The most recent STS newsletter from Wisconsin lists more than 
30 engineering short courses in Madison and Milwaukee the first 
3^ months of this year. Topics include : Computer-aided solid 
circuit design, manufacturing cost analysis, critical path method, 
adhesives for wood and paper, adhesives for metal and plastics, 
matrix methods of structural analysis and nondestructive testing 
techniques. 

3. In Iowa, where there is more of a plastics industry than 
people realize, they ran a course on plastics for 2 days, attended 
by nearly 100 persons. An industrial engineering workshop at 
Ames was attended by more than 80 persons. 
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4. Illinois : The Illinois Institute of Toclmologj' Ee^earch Insti- 
tute has desired a series of 1-day seminars on numerical control 
tecmiiques aimed at the needs of small- and medium-sized “tool 
and die shop” type operations. Firms wishing to go deeper into 
the subj^ may then engage in a practical woridng experience in 
the application of numerical control to various manufacturing 
processes. 

5. Now York: Syracu^ University is operating a technical in- 
formation service sensitive to the scientilie and technical needs 
of central New York business, commerce, and industry. Interest 
profiles of local industry have been compiled, with inventories of 
technical information icsources established and made available to 
industrial users. 

C. Texas : Conference and workshop activities served a total of 
100 persons in the three siieciallzed areas of professional engineer- 
ing, production management and nondestructive testing tech- 
niques using neutron acti vation analysis. 

The sfKJond annual technical services program was recently sub- 
mitted by the State of Michigan. The designated agency in Michigan 
IS the Department of Commerce, with specific responsibility for 
administering the program delegated to their Office of Economic 
Expansion. 

Micnigaai institutions will participate in the program as follows : 

1. Ferris State College. 

2. Western Michigan University. 

3. Grand Valley State College. 

4. Northern Michigan University. 

5. Michigan Technological University. 

6. Eastern Michigan University. 

7. The University of Michigan. 

8. Central Michigan University. 

9. Michigan State Univereity. 

10. Wayne State University. 

11. Saginaw Valley College. 

The first priority set by Michigan is the development of a statewide 
system for coordination and information interchange. 

They are carrying this out by establishing a network of teclmical 
service^ directors at each of the participating ^istitutions and an over- 
all statewide systems manager. 

The Michigan people rightly understand the complexity of the task 
of transf emng technology to industry. This complexity, they believe, 
IS due to the staggering range of skills needed to deal with all of the 
^lentific and technical disciplines which are needed by Michigan 
industry. ^ ^ ./ o 

No one individual can presume to have competence in all fields for 
elfoctmg meaningful technology transfer to large numbers 
of Michigan firms. However, an individual can serve as a fulcrum 
aroimd which such transfer takes place. This individual in the 
Michigan plan is the initial contact point through which the firms in 
his area are connected to the appropriate technmogical resources. 

Each participating institution in Michigan has been assigned a 



SCIENTIFIC MANPOWER UTILIZATION, 1967 



139 



State technical services program director. Tlxese directors are the 
link between indiistry and the statewide system which contains the 
reservoir of technical expertise. 

Through, this iirrangement, the various institutions provide Mich- 
igan indiistiy with rapid access to applicable technology, including a 
statewide information retrieval and dissemination system. They l)e- 
lieve in Michigan that this system will provide the leverage to ellect 
exchanges of large quantities of technology over a wide geographic 
area and among liiglily diverse industrial firms at a. fraction of the 
imit cost of any other method. 

The Michigan program also calls for each of the participating in- 
stitutions to conduct seminars, workshops, and demonstrations of new 
technology. They believe this apiircach provides an effective means 
for limited transfer of technology. By “limited,” they mean that such 
transfer mechanisms are by nature more general than specific. They 
stimulate awareness and prepare large numbers of people at low costs 
for ^ecific transfers. Within that framework, they are a major part 
of Michigan’s plan. 

Seminars, workshops, and demonstrations that will be conducted 
in Michigan fall into three general categories : 

1. Industry and commercial techniques. 

2. Advanced management practices. 

3. Technology transfer tecnniques. 

Seminars will be run under these categories on such diverse subjects 
as plastics technology, metallurgy of new materials and their tooling 
r^uirements, tungsten inert gas welding techniques, neutron activa- 
tion analysis, numerical control, new product development, and in- 
novation and technolo^ transfer. 

To describe typical State programs and some of the specific areas 
of technological served, wo have available a special issue of the State 
Teclmical Services Newsletter. This newsletter includes a sampling 
of technical services activities approved by our office last year. We 
offer it for the record. 

(The newsletter follows:) 

State Tkohnicax SEaviCKS Newsletter— U.S. Department of Commerce— O mcE 
OF State Technical Services, November I960 

REPRESENTATIVE ACTIVITIES APPROVED IN FISCAL TEAR IfldS 

This issue Is given over entirely to describing representative activities of the 
nearly 600 technical services incorporated in the 24 State Programs approved in 
Fiscal Year 1006. The activities described here were .selected on the basis of their 
representativeness in the following categories of technical services : Information 
dissemination, referral services, field services and industrial liaison, directed 
news of STS activities in States, courses In Information dissemination, use of 
educational TV, courses in use of computers in business, and courses in specialized 
technology. 

Each entry under the above categories includes a title and brief description of 
the activity and the name and location of the participating Institution responsible 
for the conduct of the technical services. Information about the listed activities 
was abstracted from the contents of the 21 approved State Programs. Additional 
information concerning an activity may be obtained from the working contact of 
the Designated Agency for the State wherein the participating Institution is 
located. 

An over-all tabulation on page 18 is a comprehensive listing oi approved STS 
activities by State Programs, under four major categories of technical services. 
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It is hoped that this descriptiOii of representative activities will promote dis- 
cussion among the States concerning their respective approaches and common 
problems and thus stimulate new thoughts with respect to program content and 
format for technical services that will he offered subsequently. 

Finally, this issue highlights the special merit programs funded by the Office 
of State Technical Services during Fiscal Year 1906. The Act provides for the 
support of these programs which are intended to stimulate technical services 
having broad national or regional significance and employing new methods or 
techniques generally not included in the State Programs. Information con- 
cerning these projects may he obtained by writing to the individual listed as 
project director. 

IlfFOEMATIOIT niSSEMINATIOWr SEBVICES 

Infonmtion Byttetn Program. — ^This program will develop a state retrieval 
system tor material from information fources Including Federal Government, 
State agencies, professional societies, colleges, universities, and others both in 
and out of the State. It is expected to be a regional program operated in cooper- 
ation with other Midwestern States.-— University of Arkansas, Little Bock, 
Arkansas. 

PuVlio lAhrarg Bdentiflo and> Technical Information Network.—A regional sys- 
tem of reference centers envisioning the use of computers and reading machines 
for monitoring and disseminating current scientific and technical information 
will be planned. The system will be a part of an existing public library system 
which serves industry and commerce.— California State Library, Sacramento, 
California. 

Information Bcrvioes for Industries, — ^Information services will be organized 
for the following State industries ; minerals, sand, gravel, clay, glass, tile, cii«y 
pipe, hr’ck, porcelalnware abrasives, and electronic-ceramics. The services will 
include information on recent technical advances and new methods of processing 
and control, and demonstrations on new production methods. — University of 
Florida, Gainesville, Florida. 

Dissemination of Technical Information.— A center will be established to search 
out, list, contact, and determine the availability of technical information from 
the several major sources throughout the United States. This information will 
be disseminated to technically based firms whose records indicate related inter- 
ests. — Iowa State University, Ames, Iowa. 

Kansas Technical Bervioes Centers and Field Offices. — These Centers will 
monitor incoming information, encourage improved communication between col- 
leges, universities and Industry, and maintain close liaison with the designated 
agency. The Center will also coordinate the work of its three field offices which 
will serve as regional technical service centers. Field offices will receive, ana- 
lyze, and direct available and pertinent technical Information to appropriate 
industries. — ^Kansas State University, Manhattan, Kansas; The Unlver.sity of 
Kansas, Lawrence, Kansas ; Wichita State University, Wichita, Kansas. 

Information Retrieval and. Dissemination. — Each of the participating institu- 
tions will appoint a resident manager who will be responsible for establishing 
the mechanics of an information dissemination system in the area served by his 
Institution under the State Technical Services Act of 1965. The participating 
institutions will select a State systems manager for technical services who will 
be responsible for supervising the development of a statewide information pro- 
gram and for coordinating the technical services programs of the participating 
Institutions Involved. The ten State-supported schools have formed the College 
and Universities Technical Services Council to function as an executive board. 
Finally, the resident managers will conduct field studies on the needs of busi- 
ness in their reglo’’. — ^All Michigan Participating Institutions. 

Activity Management. — ^This information service will prepare and disseminate 
technical reports, abstracts, computer tapes, microfilms, and other reviews of 
scientific and engineering information. — ^University of Minnesota, Minneapolis, 
Minnesota. 

Cooperation ioith the Clearinghouse for Federal Bcientifto and Technical In- 
formation.— fPhe University of Missouri Extension Service field staff will con- 
tact local firms beyond the reach of the Deciartment of Commerce field offices to 
make arrangements for the selective dissemination of the Fast Announcement 
Service and retrospective packaged reviews published by the Clearinghouse for 
Federal Scientific and Technical Information, and to acquaint industrial execu- 
tives with the other services of the Clearinghouse. — ^University of Missouri, 
Columbia, Missouri. 
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Information Center. — This activity for companies in the Southern Tier area 
of New York, will include the development and operation of a technical informa- 
tion center which will publish digests of significant technical developments. — 
Cornell University, Ithaca, New York. 

Bibliography and Abutract Bcrvice. — ^Library resources, including foreign lan- 
guage publication for the graphic arts and garment industries, will l>e developed 
for the New York City area and Westchester, Rockland and Orange Counties. 
In addition, a format for a monthly bibliograi.hy and abstract service will be 
prepared. — New York University, New York, New York. 

Information Center. — ^An information center will be established for newspaper, 
commercial printing, and related firms to disseminate new technology of interest 
to the newspaper and printing Industries. The sources of information will in- 
clude the Rochester Institute of Technology as well as other research labora- 
tories. — ^Rochester Iniatitute of Technology, Rochester, New York. 

Computer-Based Bata Bank of Updated Information.-— A. computer-based data 
bank of updated technolog’cal information for firms in the Buffalo area will be 
established. The <'xist<ng computer center at the University will be used to make 
maximum use of existing Federal, State and local repositories of technical in- 
formation. — State University of New York, Buffalo, New York. 

Library Information /Sferaice.— Mechanisms to handle information requeerts wiU 
be developed for companies in Nassau and Suffolk Counties and operated by a 
technical library staff familiar with the needs of local industry. — State Univer- 
sity of J'Tew York, Stony Brook, New York. 

Technical Information Dissemination Service. — ^The service for companies in 
Central New York will supply selected scientific and engineering information 
based on individual Interest profiles. Inventories of technical information re- 
sources will also be compiled. — Syracuse University, Syracuse, New York. 

Technical Information Center. — Scientific and technical knowledge will be 
made available to the industrial community by acquiring information resources 
and by seminars on the services of the Technical Information Center. — ^North 
Carolina State University, Raleigh, North Carolina. 

Problem Identification. — A staff member at Southeastern State College will 
serve as liaison between the State Technical Services staff, and the National 
Aeronautics and Space Administration sponsored Technology Utilization Center. 
He will also develop specific program for ai swering needs of local businesmen by 
using information available at the Technology Utilization Center — Southeastern 
State College, Durant, Oklahoma. 

Penntap (Pennsylvania Technical Assistance Program) Information Center.— 
An experimental information center will be established with activities including 
definition of needs and problems of industry ; gathering, organizing and analyzing 
technical information; and serving as a mechanism for the transfer and dis- 
semination of this knowledge. — Franklin Institute, Philadelphia, Pennsylvania. 

Reorganizing Technical Information Files. — ^Existing files on aerospace tech- 
nology at the University of Pittsburgh will be reorganized and made available 
to the State institutions qualified to participate in PENNTAP (Pennsylvania 
Technical Assistance Program). This effort represents one phase of an overall 
statewide technical information switching program. — University of Pittsburgh, 
Pittsburgh, Pemisylvania. 

Industrial Research Advisory Program.— The Tennessee Industrial Research 
Advisory Program (TIRAS) will bo expanded to include an information di.s- 
seminatlon service. — The University of Tennessee, Nashville, Tennessee. 

Information Retrieval. — ^This information Service for businesses in the Dallas 
area will provide “demand searches” of the Southern Methodist University's 
document collection. The activity will also provide a “current awareness” 
service for the solution of specific problems by supplying users with a bibliog- 
raphy of relevant reports on a bi-weekly basis. — Southern Methodist Univer- 
sity, Dallas, Texas. 

Document DistHbution. — ^This Information service will provide business and 
Industry in the DaUas area with access to technical reports resulting from gov- 
ernment sponsored research and development programs. — Southern Methodist 
University, Dallas, Texas. 

Information Retrieval and Dissemination Center. — ^Thls information center 
will acquire, review, evaluate, prepare, and disseminate engineering and technical 
information to individual industrial organizations.— University of Utah, Salt 
Lake City, Utah. 
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. In/ormoj^w flfcrvfcc.-— Existing library technical literature boldinjrs 

In the Spkane metropolitan area will be expanded to include information from 
abstrartlng and indexing icervices, and government documents. Olhese resources 
WashSoif available to area industry.— Gonzaga University, Spokane, 

iJetricva?, Processing and Awoli/sis.— This information service 
will collect, identify, analyze, and disseminate new technological information 
from a wide range of sources. The resources of the Unversity of Wisconsin 
Ubrary, other special libraries in the State and federal agencies will be utilized 
Contact with industrial Arms and a survey of their needs will ais? be iniUated - 
University of Wisconsin, Madison, Wisconsin. 

VmversUy-InauHtry Research Infortmtion ^ervicea.— An office at the Tini- 
ImniT Wi^iisin at Madison will bo established to answer requests for tech- 
ffical information from industry and from “switching points” at Milwaukee and 

function as a switching center to other university, federal, 
?ffin expertise.-University of Wisconsin, Madison, Wis- 

BBPEBEAn SEBVICEB 

Referral Service.— Directories of organizations and individuals offering nro- 
fesslonal and technical services will be compiled for use by industry and bK 
nesses in Arkansas. Initial fields to be covert will Include accouTing and ^ 
ing, engineering, finance, government services, management services, market 
RS,^Arkansa^^^^^^^ research and development.— University of Arkansas, Little 

Manpojccr Register.— Uoaavn data handing methods will lie used to 
locate siiecla^te In various fields, in, response to expressed needs of various 
specialists may be required as private consultants in such 
SnesviUer^orld^^ special conferences or Institutes.— University of Florida, 

S®* «>/ fifpcm’flWzcd Personnel, PaciliUcs awl Service^.— JlmtevH ot con- 

university eiiedalists and specialized 

lawiities and serveos will be dcvoloi>ed and prepared far nae bv businoAK 

Sirvices. — comprehensive publication will list 
services to provide a rapid and oiderly metho<l of idem 
^ Si sources of technical and management expertise dealing with 

M flrma-unlverslty of Missouri, SiSla, 

Inventory of Faculty ExpcrtUc. — ^An inventory will lie prepared of the sneelilc 

tS “ofMlSuSSteiWa,\n^^^ 

Service. — ^This activity will consist of direct assistance 
tn ^Tirnwi^n^ Obtaining published information or locating sources relating 

interests. Services to be rendered many include identification 
® of problems; suggestions of alternative procedures for solving 
these problems, the location of sources of published and unpublished litcSu^ 

fumbS%*8^sUri.^^^^^®® Professional expertise.— University of Missouri, Co- 

Fooa Proecssina 'technology Referral Service.— A list ot available laboratories 

machinery will be compiled and made available to 
food industries.— Cornell University, Ithaca, New York. uvuimoie to 

Referral fl^crt^ce.- This reference service for business concerns In the South- 

will supply on demand, sources of technical informa- 
New Yor?”*^*^^ literature, and lists of consultants.— Cornell University, Ithaca, 

Service .— a list ot technical and business consultants, for the graphic 
will be compiled covering New York Ci^ and 
W^t^ester, Rockland, and Orange Counties.— New York University, New York, 
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Geologic Referral Service, — A geologic reference and referral file will be com- 
piled for publication and distribution to industries in this field. Follow-up and 
evaluation procedure will also be initiated on referrals, — ^Rochester Institute of 
Technology, Rochester, New York. 

Referral Service. — This activity for the ceramic industry involves the forma- 
tion of an advisory panel which will refer technical inquiries to relevant indi- 
viduals or organizations, — State University of Now York, Alfred, New York. 

Referral Service. — ^A referral service will be operated for small business in 
the Ruffalo area to provide a link with competent professional and technical serv- 
ices. —State University of New York, Buffalo, New York. 

Referral Service, — ^This activity for the wood industry will represent expan- 
sion of an existing referral service. Firms in the wood and forest products in- 
dustries will be referred to sources of technical expertise. — Syracuse University, 
Svracuse, New York. 

Nuclear Science and Technology Referral Service, — ^A referral service will be 
organized to refer industrial iisers of nuclear technology to sources of informa- 
tion or expertise. This service will utilize the information retireval service of 
the computer center to be e.stablished at the State University of New York at 
Buffalo. In addition, sources of qualified consultants will be provided. — ^West- 
tern New York Nuclear Research Center, Inc., Buffalo, New York. 

Industrial Service and Research. — ^An Industrial service and research insti- 
tute for small businesses will te set up. One function will be the referring of 
small businessmen to agencies or organizations offering technical help. A second 
will be to assist entrepreneurs in the marketing of their products.— Oklahoma 
State University, Stillwater, Oklahoma. 

Directory of Technicians. — ^Thls directory will permit quick identification of 
experts. It will be organized by specific fields of intere.'d, giving names, titles, 
and telephone numbers of individuals in universities, private consulting firms, 
and government agencies. — Puerto Rico Economic Development Administration, 
San Juan, Puerto Rico. 

Industrial Research Advisory Program. — ^The Tennessee Industrial Research 
Advisory Program (TIRAS) will be expanded to include a referral service offer- 
ing information on sources of expertise in the State. — University of Tennessee, 
Nashville, Tennessee. 

Referral Service. — The referral service for companies in the Dallas area will 
function as a switching mechanism by referring inqiiiries to appropriate centers 
or sciVices, in addition, the referral service will provide source guidance so 
that appropriate manufacturers of a given product needed by the user can bo 
located when needed. — Southern Methodist University, Dalla.s, Texas. 

Directory of Industry Services.— A directory of en^neering, scientific, and 
management services will be prepared listing private and public agencies which 
are qualified to render services to industrial firms, — ^University of Utah, Salt 
Lake City, Utah. 

HELD SERVICES AND INDUSTRIAL LIAISON 

Field Services. — ^Field services will be used to assist firms in Identifying and 
solving problems. Field service agents will be individuals familiar wth sources 
of Bcentific and technological information. — ^University of Arkansas, Little Rock, 
Arkansas. 

Field Implementation of Disseminated Inforrnation.—Tbis field study will 
counsel and assist individuals and firms in locating technical information.— 
Iowa State University, Ames, Iowa. 

Wood Industry Field Service. — This activity will provide tlie woodusing in- 
dustry with the results of research conducted by various agencies, and familiarize 
them with publications pertaining to various operations, such as procurement, 
sawing, drying and gluing. — ^Louisiana Polytechnic Institute, Rmston, Louisiana. 

Field Service Program, — Field agents will visit Nassau and Suffolk Counties 
to discuss industrywide problems, and to assist in determining solutions to 
specific problems. The needs of industry in the area will also be ascertained 
In this phase of the program. — State Univer of New York, Stony Brook, New 

York. 

Information Assistance for Industrial Development, — Area industrial devel- 
opment associations will be assisted through field service contacts and meetings 
aimed at disseminating technical information for the improvement of industry 
operations. — ^North Carolina State University, Raleigh, North Carolina. 
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f full-time staff members will maintain 

?!Sirs&teor* aia..-OWaUa 

Local Tcohncal Advisors Program.~‘-Thi» program will give technical advice 
though plant visits to local factories. The aim of the technical advice^ Is to 
reduce cwts In m^anufarturlng firms; to Improve their technical and managerlS 
o^anlzatlon ; and to bring to their attention new materials, manufacturing tech- 
niques, proceps, machinery, and systems. The service Is for small business 

Development Aamlnle- 

Taanesace Industrial Besearch 
Program (TIRAS) will 1^ expanded to Include a program of field visits to 
InddJStry.— University of Tennessee, Nashville, Tenne^e? 

Field Bervice.-‘'Bila project will provide field service to a^ firnm In the 

S8»iMa'K llmT Meth- 

Soientio and Tcohnioal Jnformation.—Tixe field service staff will Introduce 
mana^ent In the primary metals and electronic components and accessories 
Industries to available scientific and technical Information resources relate to 
their fields. — ^Texas A&M University, College Station, Texa.^ 

Technical Service Field Work. — ^Thls activity will: il) acquaint business 
mnagement with State Technical Services Act and the Utah Industrial Services 
Agracy ; (2) Identify speeifle technical problem areas and initiate technical as- 
Bistance pro^pr; and (3) develop input data for a master file of Utah indus- 
trial firms.— -University of Utah, Salt I^ake City, Utah. 

Technical Inf opnatiG A Field Ojjtcc«.-~ Field offices will bo established In the 
Wausau and Milwaukee areas to: (1) maintain basic reference materials, (2) 
provide rofenul records for sources of expertise, (3) assist in the interpretation 
and application of technical Information at the point of use, (4) provide diag- 
nostic aid to dining problems and needs of businessmen, (6) assess local needs 
for educational activities such as conferences, classes and workshops, and (6) 
rep indus^ to sources of expertise, federal, state anu i- *vate.— University of 
Wisconsin, Wausau and Milwaukee, Wisconsin. 

DIBECTKD Ifiws OB' SIS ACUVIIIES 1ST STATES 

State Technical Services Program Announcement Activity.-~Th\» program will 
Inform the business community of the Florida Twhnlcal Services Program. Spe- 
cific activities will Include provision of engineering and other technical Hi>eakers 
for civic, business, and technical groups; release of fact sheets aasembled from 
S® programs of the participating institutions will be distributed.— University of 
Florida, Gainesville, Florida. ui 

Jn/o^«on ojt State Technical Service Programs.^A monthly pul»licatIon for 
the participating institutions In Iowa will be prepared and distributed. This 
be a vehicle for public Infonnauon about meetings and other 
H^nes« and Industry under the State Technical Services Act 
Of 11)65. — ^lowa State UnlvorHity, Ames, Iowa. 

Puhliolnformati^ and Education. — In order to familiarize industry with the 
Kansas Technical Services Program, a brochure will be prepared and distributed! 

^ professional, technical and Industrial 

Foundation of Kansas, Topeka, Kansas. 

— A pamphlet will bo prepared deacriblncr the nnrnose^ 
Sc-moM Act and the pmaram and aervlccs ot "WK! 

Missouri lor implementing the Act.— University of Missouri, Columbia, 

Information a^rvfcc.— This activity for the food Industry will Involve the pub- 
llcatlon of a periodic newrietter or bulletin containing food processing informa- 
tion derived from Cornells library facilities. Special communications will oc- 
caslonaUy be sent to specific segments of this industry. — Cornell University, 
xtuAca, Naw xojrlc. 
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Bibliography and Abstract Service. — ^TAbrary resources, including foreign lan> 
gua te publications, for the graphic arts and garment industries, will be developed 
for the New York City area and the Westchester, Rockland and Orange Counties. 
In addition, a format for a monthly bibliography and abstract service will be 
prepared. — New York University, New York, New York. 

Technical Library Services. — ^This three-part program will extend services of 
the Rensselaer library to industry in the Capital District of New York. First, a 
monthly information newsletter containing current Information on innovations, 
new proceseea, etc., will be prepared and distributed. Second, subject bibliog- 
raphies or title listings will be developed based on searches in the RPI collec- 
tion. Third, the library holdings will l>e augmented and made available to area 
industry based on Indicated local needs and int(?resfs.»-Rens»elaer Polytechnic 
Institute, Troy, New York. 

Graphic Arts Progress Information Services.— The existing bulletin. Graphic 
Arts Progress, will be expanded to include a great.^r scoim* and content and pro- 
vide a wider distribution. — Rochester Institute of Technology, Rochester, New 
York. 

Management Information. — Bulletins and a monthly newsletter will be pre- 
pared and released to satisfy the needs of local management regarding indus- 
trial and technical information. — Puerto Rico Economic Development Adminis- 
tration, San Juan, Puerto Rico. 

Promotional Brochure.— Thh^ brochure describes the type of field services 
which will be offered under the Puerto Rico Five Year Plan. The brochure will 
be widely distributed to industry and commerce.-— Puerto Rico Economic Devel- 
opment Administration, San Juan, Puerto Rico. 

Technical Service. — Current industrial engineering techniques, and new in- 
formation will be surveyed and made available lo the technical and manage- 
ment personnel of textile plants. Technical brochures and boOto.leta will be 
prepared and disseminated to assist in operation and management- -The Uni- 
rerslty of Tennessee, Knoxville, Tennessee. 

Technical Information Service Brochure. — ^A technical services general infor- 
mation brochure be published describing the objectives,, services, and or- 
ganisation of the Utah Industrial Services Agency. This multiple-use docu- 
ment will be disseminated through mailings, public meetings, and personal 
Tistts.— University of Utah, Salt Lake City, Utah. 

Technical Information 'Newsletter. — Five newsletters will be issued to Inform 
the business community of technical services developments and to serve as a 
means for continuing contact. — ^University of Utah, Salt Lake City, Utah. 

Public Information. — ^The activities of the Utah Industrial Services Agency will 
be publicized throi?gh discussion meetings, speaking engagements, news releases, 
direct mall, or personal visits. — ^University of Utah, Salt Lake City, Utah. 

Newsletter and Directory. — A newsletter will be distributed by the adminis- 
trative staff of the State Techr leal Services Program. It will provide informa- 
tion to the state’s industry and individuals Interested in the Wisconsin pro- 
grani.— University of Wisconsin, Madison, Wisconsin. 

COUEBBS IIT INFOEMAMOIt MB8EMINATION 

Information Services for the Chemical Industry. — ^A curriculum will be de- 
veloped for the p”' iratlon of a course on technical information services avail- 
able to induBtria, .emical firms. Possible publication of course materials is 
foreseen. — Univer; r of California at Los Angeles, Los Angeles, California. 

Obstacles to the V'-ansfer of Technology.— A one-day conference will la* held 
at which papers T.vill be presented on innovation and transfer of technology. A 
panel dlBcuaeion will follow and the proceedings will be drawn from the follow- 
ing aspects of technology transfer; communications barriers to transfer, pro- 
prietary rights barriers, financial and entrepreneurial barriers, analytical bar- 
riers, and institutional barriers.— -University of California at Los Angeles, Los 
Angeles, Ca fomJa. 

Federal Tec hnical Information Services. — ^A curriculum will be d<jveloped and 
preparations wll be made for a course directed toward giving the business com- 
munity a wider knowledge of the technical information services provided by the 
Federal Government. Possible publication of course mateilals is foreseen.— Uni- 
versity of California at Los Angeles, Los Angeles, California. 

Operations and Services of Technical Information Centers.-— A course designed 
to acquaint potential information center staff members with the uses and opera- 
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tions of technical information centers will be perpared. Possible imblication 
of course icJ’teriaJs is foreseen.-— University of California at Los Angeles, Los 
Angeles, Oallfomla. 

Mmagement, Technical and Scientific /n/ormo«on.~Conference training will 
be provided for the management of small business establishments in the inter- 
pretation and application of scientific and technical information in company 
operations.— University of Georgia, Athens, Georgia. 

Innovation and Technology Transfer Techniques.— Using a hypothetical model 
of a large corporation, this program for management will cover ttie effective use 
of science and technology and available information resources. In addition alter- 
native models for using such resources wil be examined.— Wayne State Univer- 
sity, Detroit, Michigan. 

Innovation and Technology Transfer Techniques. — A. program for the small 
company will deal directly with the identification and use of information, sources 
available to small business. — ^Wayne State University, Detroit, Michigan. 

Technical Services Program.— The activties of the Minnesota Technical Serv- 
explained to individuals and organizations in the State who 
benefits from these services. Presentations at Minneapolis-St. Paul, 
Duluth, Moorhead, Mankato and Rochester will explain the methods and pro- 
cedures that will be used to achieve technology transfer. Emphasis will be on 
-ow the programs can be of value to Minnesota businesses. — ^State of Mnnesota 
Department of Business Development, St. Paul, Minnesota. 

Sowce of Information.— A. one-day conference will feature, for business and 
Industry research personnel, the availability of various sources of information 
and materials in scientific and technical fields. Statistical information, patent 
invomation, R&D reports, specifications, and government documents in general 
will be discussed.— St. Louis University, St. Louis, Missouri. 

Technical Innovation. — A. two-day conference will be offered to focus public 
attention on roles of Federal and State gove:^ uments in providing technical serv- 
ices to industrial and commercial firms.— Ujiiversity of Missouri, Columbia, 
Missouri. 

Technology Transfer in Civilian Business and Industry.— conference will 
enwurage industry in the Rochester area to identify possible applications of 
technology by pointing out factors and problems affecting technology transfer.- 
University of Rochester, Rochester, New York. 

Techniques of Operating a Technical Information Center. — ^A's part of the over- 
all information switching program, a one-day travelling seminar will be con- 
ducted at participating institutions In the State to provide instruction in the 
use and maintenance of Information files, and in techniques developed by the 
Knowledge Availability Systems Center.— University of Pittsburgh, Pittsburgh, 
Pennsylvania. ® 

Technical Information Resources. — ^This workshop will acquaint the small 
businessman In the Dallas area with the vast amount of technical information 
available from govemment-.sponsored research programs, and the services avail- 
able at the Science Information Center.— Southern Methodist University, Dallas, 
Texas. 

Effective Information Dissemination. — ^The purpose of this activity is to 
acquaint smaller petroleum companies with information pertaining to prospecting, 
drilling, m-roducing, transporting, refining, and marketing of petroleum and its 
products; and to ascertain the most effective method for the dissemination and 
utilization of this information. This objective will be accomplished, through 
the means of interviews conducted by the field service staff. — ^Texas A. & M. Uni- 
versity, College Station, Texas. 

Information Technology and Services. — Course materials will be developed for 
a summer institute to acquaint the technical libraries with the theory and tech- 
niques of information storage and retrieval.- Texas A. & M. University, College 
Station, Texas. ® 

USE OF EDUOATIONAIi T.V. 

Educational Materials for the Ceramic Industry. — ^A series of films or televi- 
sion tapes on various fields of interest to the ceramic industry will be prepared 
and subsequently made available to the industry. Members of the faculty of the 
College of Ceramics will also visit designated areas for discussions on the sub- 
ject matter of the film.— State University, of New York, College of Ceramics, 
Alfred University, Alfred, New York. 
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Use 0 / Educational Telcvision.—A. study and evaluation of current educational 
television methods will be directed towards improving the use of the State’s edu- 
cational television facilities. The project will include cataloguing available video 
tapes on ^ientiflc and technical subjects, summarizing the existing and planned 
uses of education television throughout the nation, and evaluating the cffcetive- 
cSoHna^^^^^"^ Programs.--North Carolina State University, Raleigh, North 

Management Information Systems, — A two-hour television program combined 
with diseupion gpups in four areas of the State is intended to acquaint business 
managers in medium and small sized industries with guidelines for establishing 
iirformation systems in their respective firms. The program will be presented on 
educational television Rations in Tulsa and Oklahoma City,— Oklahoma State 
University, Stillwater, Oklahoma, 

Management Information Systems /Seminars,— Three seminars consisting of 
m? two-hour sessions will be held in a number of Oklahoma communities, 

j intended as a follow-up to the television session and will give more 

study to the application of information systems to small businesses. — 
Oklahoma State University, Stillwater, Oklahoma. 

Televising Conferences.— A. maximum of three hours of selected conferences 
and sei^nars held at The Pennsylvania State University will be video taped, 
and subsequently transferred onto film. The final product will consist of indi- 
vidually-fllined programs available for use by v>chnical groups. — ^The Pennsyl- 
vania State University, University Park, Pennsylvania. 

COUBSES IN USB OB’ COMPUTEBS IN BUSINESS 

Electror^ vomputers in Business. — A one-day conference will feature topics 
such as Electronic Data Processing (EDP), integrated systems technology, the 
procrasing cycle, computer units, programming, the feasibility study, payout 
application^ long range contributions of EDP, and personnel aspects of conver- 
sion to EDP. — University of Arkansas, Little Rock, Arkansas. 

Applicaticn of Computer Simulation to Problems of Physical Distribution 
program of study on the use of TRANSIM in the solution of physical 
distribution problems will be offered to managers of transportation and distri- 
bation organizations. TRANSIM is a method of simulating transportation 
and/or distribution problems on a computer.— University of Calu.>rnia at Los 
Angeles, Los Angeles, California. 

Computer Sciences for Small Business.— The rational methodical and effective 
application of computers in small businesses will be developed at a one-day 
seminar.— Brevard Engineering College, Melbourne, Florida. 

Management Soienoe, — Seminars will be conducted on the application of in- 
ventoiy management, computer simulation, and linear programming to manage- 
m^t decision-making. —University of Georgia, Athens, Georgia. 

Computers, Computations, and Computational Mathematics.— A course for re- 
search scientists and engineers will be offered on the organization of modern 
coinputer systems, including the structure of current and future programming 
systems. The meaning and results of an algorithmic procedure, as well as the 
basic underlying mathematics of numerical algorithms, will be discussed.— 
University of Illinois, Urbana, Rlinois. 

Industrial Applications of the Computer.— A seminar on computer applications 
to the manufacturing and packing industries will be held for middle and upper 
management personnel.— Clark College. Dubuque. Iowa. 

Digital Computers in Industry.— TU& course will provide industrial manage- 
ment and engineering personnel with an understanding of computer teehnologv 
and will include the language limtations and data requirements, ihe computer^ 

role in management will be especiaUy stressed.— Iowa State University, Ames. 
Iowa, ' 

Electronics and Manpower in Banking.— ThiB seminar will be designed to ex- 
plain to banking management the benefits obtained through the use of computers 
and electronic equipment in the banking profession. — Morningside College, Sioux 
City, Iowa. 

Computer Technology for Business Usage.— A workshop for the industrial 
community of Northern Louisiana will acquaint management with the values of 
analog and digital computers and with the impact of computers on industry. 
An opportunity to practice computer techniques will be provided to partici- 
pants.— Louisiana Polytechnic Institute, Ruston, Louisiana. 
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Data Processing for Small Business.— A. one-day conference will be directed 
at motivating management of small and medium-sized companies to examine the 
potentials of electronic data processing. The conference will be followed by 
a series of closed circuit television presentations, training films, and taped 
portions of the conference. It is estimated that approximately twenty half- 
hour programs will be developed.— Northern Michigan University, Marquette, 

Michigan. , . , ^ ^ ^ i. i. 

Computer Technology.— The topics In this one-day conference of interest to 
small and medium-sized businesses will include potential profitability of com- 
puters, evaluation of the benefits of Electronic Data Processing (EDP), acquisi- 
tion of an EDP capacity, computer operation and organization, communication 
with a computer and computer time-sharing operations.— University of Michigan, 
Ann Arbor, Michigan. , ^ 

Computer Graphics and Time Shared Computers.— Thin two-day workshop will 
be a follow-up program of the preceding computer technology conference. Its 
contents will be determined largely by the specific interests and qualifications of 
the conference attendees. — University of Michigan, Ann Arbor, Michigan. 

Information Systems and Computers.— An eighty-hour course will be devoted 
to managerial considerations in systems design, the role of operations research 
and econometrics within an information system, and recent developments in 
computer hardware. — University of Minnesota, Minneapolis, Minnesota. 

Use, Value, and Dangers of Computers in Small Business.— Thin short course 
will cover the applications and values of the computer for sales analysis, account- 
ing, production, inventory, and payroll. Discussions will evaluate the strengths, 
weaknesses, and dangers of computer systems. No previous knowledge of auto- 
mated data systems will be necessary.— Washington University, St. Louis, 
!M[issouirif 

Remote Terminal Computer Systems.—Thi9 institute for engineers and applied 
scientists will be concerned with the acquisition, financing, operation, program- 
ming, and other aspects of remote-terminals coupled to large computer systems. — 
Washington University, St. Louis, Missouri. 

Introduction to Digital Computing.— in the Southern Tier area of 
New York will be offered a short course on digital computing that will cover 
basic instruction in programming techniques ; and include a discussion of current 
and p^entially available computer equipment and computer applications. A 
summary of the capabilities and economics of digital computers in support of 
research, engineering and industrial administration will also be presented. — 
Cornell University, Ithaca, New York. 

Business and Industrial Computer Use. — ^A conference for small business man- 
agement will survey existing computer programs to demonstrate the feasibility 
of using computers by firms presently unable to afford the ownership of computer 
equipment. — Tennessee Technological University, Cookeville, Tennessee. 

Computers and Industry.— The content of this three-day course will include 
computer technology and its limitations. — College of the Virgin Islands, St. 
Thomas, Virgin Islands. 

Applications of Data Processing. — A ten-week institute for small businessmen 
in the Spokane area will be conducted to i)rovlde training and skill in manage- 
ment decision-making. A computer simulation game will be run, along with 
workshops on the following subjects: (1) functions of management and business 
leadership, (2) electronic data processing as it affects modern business opera- 
tions, (3) scientific decision-making techniques, (4) cash fiow analysis and use 
of fimds statements, (6) sources of capital, (6) financial planning and control 
for small business, (7) problems in buying, (8) inventory modeling, and (9) fore- 
casting and planning for profits. — ^Eastern Washington State College, Cheney, 
Washington. 

COURSES IN SPECIALIZED TECHNOLOGY 

Wood Technology 

Recent Scientific and Technological Developments in Wood Vtilixation.— Thin 
two^ay workshop which will cover recent scientific breakthroughs in wood 
and fiber utilization is designed for management and technical i)ersonnel of the 
Northern California lumber and wood products industries. — ^Humboldt State 
College, Areata, California. 

Wood-finishing. — ^New developments in wood finishing for management and 
factory workers of wood-using Industries will be presented in a short course. 
Subject matter will include wood anatomy, properties of wood, wood finishes, 
finishing systems, finishing techniques, and quality control. This course will be 
offered in two areas of the State. — University of Illinois, Urbana, Illinolt. 
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Kiln-Brylng. — ^The process of seasoning green or air-dried lumber for conver- 
sion to more usable products will be covered in a short course for wood-using 
industry management and primary supervisory personnel. The subject matter 
will include wood-liquid relations, air seasoning vs. hiln-drying, thermodynamics 
of kiln-drying, preparing kiln schedules, and quality control of the sea?'’ning 
process. This course will be offered in two areas of the State. — University " 
Illinois, Urbana, Illinois, and Southern Illinois University, Carbondale Uiio is. 

Wood Drying.— A. short course will furnish information on drying of proaucts 
that can be applied to various phases of the wood-using industry. Methods of 
moisture removal, moisture determination, types of kilns, and stacking methods 
will be discussed. The course will involve the use of the school’s dry kiln.— • 
Louisiana Polytechnic Institute, Ruston, Louisiana. 

Hardwood Log and Lumber Grading. — A course for the woodworking indu.^try 
will review basic hardwood lumber and log grading and their correlation. The 
objective of this activity is to enable industry personnel to accurately determine 
the grade and value of hardwood timber stands.— Louisiana Polytechnic Institute, 
Ruston, Louisiana, 

Wood Products Marketing.— Au introductory conference on the function and 
role of the University of Montana as a continuing source of technical information 
in wood technology. New marketing techniques and their application to forest 
products will also be presented.— Montana University, Missoula, Montana. 

Forest Products. — Two seminars will be directed toward channeling new' re- 
search to the needs of small wood processing industries. They will (1) empha- 
size the application of new scientific principles to the development of wood 
processing technology, and (2) highlight the use of management tools such as 
statistical quality control, operations research, and systems analysis in the solu- 
tion of small-firm problems.— University of Washington, Seattle, Washington. 

Regional State Technical Services Conferences. — ^These conferences, for man- 
agement personnel of medium sized companies, will be held in five different re- 
gions throughout the state to highlight new development in technology. The 
programs will feature (1) machining of metals, (2) wood processing, (3) electri- 
cal insulation, (4) preservation of foods, (5) non-destructive testing, (6) fluid 
power, (7) value assurance and computer technology, applications to industrial 
problems, and (8) powder metallurgy. Topics will be related to industries lo- 
cated within each region. — University of Wisconsin, Madison, Wisconsin. 

Metal Working 

Introduction of 'Numerical Control Technology. — A series of four one-day 
seminars for the metal working industry, especially small tool and die shops, will 
be offered during the year on the general subject of numerical control. Hpecifle 
items will include the introduction to symbolic control, manual programming of 
numerical control machine tools, computer-aided programming and cutting of a 
typical part, plant preparations required to incorporate numerical control tech- 
niques, and management in numercial control. — ^Illinois Institute of Technology 
Research Institute, Chicago, Illinois. 

Automatically Programmed Tools-Part Programming-Basic Course. — This 
course for metal working industries will highlight fundamental concepts and 
techniques of Automatically Programmed Tools (APT) Part Programming. The 
subject matter will include APT languages, techniques of Part Programming, 
concepts of tools and workpiece geometry, a point-to-point program, and a two- 
dimensional program. — ^Illinois Institute of Technology Research Institute, Chi- 
cago, Illinois. 

Automatically Programmed Tools-Part Programming-Advanced Course . — ^This 
activity for metal working industries will consist of an advanced course in APT 
Part Programming for which the APT Part Programming Basic Course is a 
pre.equisite. The siibject matter will Include repetitive programming, geometry 
manipulation by matrices, special surfaces, and multi-axis programming. — ^Illinois 
Institute of Technology Research Institute, Chicago, Illinois. 

Advanced Applied Automatically Programmed Tools. — Several workshops (of 
four to six people each) will be organized for metal working industries in solving 
practical Automatically Programmed Tools (APT) problems. Prerequisites for 
participation are the APT Part Programming Basic Course and the Advanced 
Course. — ^Illinois Institute of Technology Research Institute, Chicago, Illinois. 

Basics of Numerical Control.— BaBic Information on numerical control for 
metal working industries will be presented at a seminar. The subject matter in 
relation to numerical control will include the history and advantages of numerical 
control, management implications, use in product design, positioning controls. 
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poInt-to-poInt work, contouring, manual programming, servomechanisms, and In- 
spection and testing. — ^IllInolB Institute of Technology Re.iearch Institute, Chi- 
cago, Illinois. 

Metal Oaiting.—Th\n seminar for foundry supervisors will he designed to 
present the latest technological developments in metal easting.— State University 
of Iowa, Iowa City, Iowa. 

Three-Dimensional Gontouring, — ^Recent research findings in the area of three- 
dimensional contour machining In the machine tool Industry, and the effect of 
these findings as applied to production problems, will he highlighted In a two- 
day workshop for participants from Western Michigan industry. — ^I^’errls State 
College, Big Rapids, Michigan. 

Metallurgy of New Materials and Tooling. — N two-day seminar will Ik* pre- 
sented to participants from the machine tool industry of Western Michigan. 
Pertinent research findings regarding the development of new metals and related 
tooling techniques will he discus.sed. The material prepared = the seminar will 
be assembled Into a comiM*ndium for further dissemination. — ; „j,ris State College, 
Big Rapids, Michigan. 

Modern MetalrWorJcing Teehniques , — ^This conference for engineers and man- 
agers will emphasize the uses of now machining, forming and joining methods.— 
University of Missouri, Kansas City, Missouri. 

Theory and Pra<rtiee of Numerical Cowtro?.- Representatives of manufacturing 
facilities will be trained in numerical control as applied to metal working proc- 
esses. The capabilities, advantages, and limitations of numerical control will 
be covered. — ^University of Chattanooga, Chattanooga, Tennessee. 

Mineral industries 

Applications of X-ray Methods to the Mineral Industries. — one-day con- 
ference ^or mining and mineral processing personnel will cover the theory of 
X-ray diuractlon and fluorescence ; and the application of X-ray technology to 
elemental analysis as a tool for automatic control and mineral exploration. 
Other technical uses of X-rays by the mineral industry will also be covered.-— 
Michigan Technological University, Houghton, Michigan. 

Boeb Mechanics. — ^A conference for mining engineers and supervisors w’ill 
cover rock mechanics In mining and construction. — University of Missouri, 
Columbia, Missouri. 

AvailaMlity and Utilization of Mineral Rckourccs. — ^Tw’o or more short courses 
for disseminating current research Information on the development of new uses 
of mineral resources will be offered to producers and users of mineral products. — 
North Carolina State University, Raleigh, North Carolina. 

Electronics 

Technical Services For Aerospace, Electronic, and Other Seicnce-Orientcd 
Firms. — ^A conference will be held covering vacuum and eleetron’.cs development, 
and advances In Instrumentation and basic research. Regional field trips will 
be made to determine the subjects of the most immediate Interest to the largest 
number of Florida Industries. — ^Florida State University, Tallahassee, Florida. 

Technology Training. — ^A series of conferences V7lll be offered on computer 
technology, chemical Instrumentation, and electronics for scientists, engineers 
and businessmen.— West Georgia College, Carrollton, Georgia. 

Electronics Research, — This review of the results of recent research In elec- 
tronics for research management will cover the areas of antenna theory, aer- 
onomy, circuit theory, computer systems design, digital and analog computer 
circuitry, low lempei*ature physics and superconductivity, microwave.s, plasma 
electronics, and solid state electronics. — University of Illinois, Urbana, Illinois. 

Use of Transistors and Other Solid State Devices for Industrial Application.— 
Twelve weekly, three-hour seminars will be offered to electrical engineers. Basic 
circuit and transistor theory will be discussed.— Louisiana Polytechnic Institute, 
Ruston, Louisiana. 

Power Semi-Conductors, — A symposium for electrical engineers will present 
new developments In the use of power semi-conductors for Industrial applica- 
tions, including electrical controls. — University of Missouri, Columbia, Missouri. 

Solid State Electronics. — A short -lourse on solid state electronics will be held 
for engineers and scientists In the communications and aerospace Industries.- 
University of Missouri, Columbia, Missouri. 

Construction Industry 

Construction Industry Technical flfsrwiocs.— Manuals and teaching materials 
will be prepared for group instruction of industry management and supervisory 
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personnel In the heavy construction Industry. The latest techniques and criteria 
for selecting heavy construction equipment by unit size, type, fleet size, hours 
worked, and working conditions will be presented.— University of Florida, 
Gainesville, Florida. 

Home Burning.— A short course for engineers, residential developers and con- 
tractors will be held at various locations on the subject of new materials and 
methods of construction.— University of Missouri, Columbia, Missouri. 

BoiU ana Foundatimt.—A three-day conference for the construction Industry 
will be devoted to explaining and demonstrating new Information on soils and 
their bearing qualities, and new theories and practices of foundation construc- 
tion.— Oklahoma State University, Stillwater, Oklahoma. 

Mechanics of Heavy Equipment Operation.- This three-day workshop for In- 
dustrial construction firms, will highlight the me-^hanlcs of heavy equipment 
operation.— College of the Virgin Islands, St. Croix, Virgin Islands. 

Food Processing 

Extension of Shelf-life of Foods. — ^Thls seminar for food processors, distribu- 
tors and retailers will offer information related to nonmicroblal spoilage mech- 
anisms and gas and vapor permeability factors la packaging materials.— Louisi- 
ana Polytechnic Institute, Buston, Louisiana. 

Plant Instrumentation and Control— This thirteen-week course for engineers 
In the process Industries (chemicals, plastics, fibers, petroleum, food drugs, etc.) 
will feature practical applications of existing control theory. An elementary 
background In process dynamics and control, and some practical experience will 
be required for participants. — ^Washington University, St. Louis, Missouri. 

Development of Seminars.— A series of workshops and seminars for buslnes.s 
organizations In Central New Vork will be developed. A suggested workshop 
Is technical Innovation and business planning. Suggested seminars are: new 
developments In food processing, biological contaminants, and waste pollution 
and control. — Syracuse University, Syracuse, New Vork. 

Hew Processes and Applications of Radiation.— A program of two seminars 
and four demonstrations for food processing industries will provide Informa- 
tion on the feasibility of radiation and other processes In the treatment of foods, 
tubers, and root stocks. One phase of the program will deal with the use of 
radiation for quarantine and control of diseases borne on rootstocks and tubers.— 
University of Washington, Seattle, Washington. 

Numerical Control 

Numerical Control Technology — GcxMmeo will be offered to the metal work- 
ing Industries, through a field service program focusing on Automatically Pro- 
grammed Toola Part Programming, numerical control processing problems, and 
applications of numerical control.— Illinois Institute of Technology Kcsearch 
Institute, Chicago, Illinois. 

Casebook Reports and Newsletter on Numerical Control Technology. — Case 
histories of piece parts of Interest to metal working Industries will be gathered 
to Illustrate the times required to program and machine the parts. Significant 
articles on numerical control and reports on significant ntw developments In the 
field will be disseminated.— Illinois Institute of Technology Research Institute, 
Chicago, Illinois. , . , , 

Numerical Control— Two two-day workshops for small and medium-sized bus- 
inesses will cover topIc.s such as the nature of numerical control, evaluation of 
its potential uses, differences between point-to-point and continuous path pro- 
gramming, procedures for acquiring numerical control capability and manage- 
ment modifications needed to exploit numerical control.— University of Michigan, 
Ann Arbor, Michigan. , 

Adaptive and Numerical Control— A two and one-half day conference for In- 
dividuals concerned with numerical control will feature computer-aided design 
and programming, adaptive control, madilnablllty, single-point cutting tools, 
management practices, numerical control In the automotive Industry, control 
system developments and machine tool developments.— University of Michigan, 
Ann Arbor, Michigan. 

Operations Research 

Operations Research. — ^A one-day seminar will be offered which Is directed Pri- 
marily at utilizing operations research tedmiques In establitdilng parameters for 
the solution of management and technical problems in the electronics and aero- 
space Industries.— Brevard Engineering College, Melbourne, Florida. 
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Operatiom Research. — ©erlea of eight-day symposia for management In large 
firms will be held at monthly Inteirals Involving f elds such as quantitative 
models, linear programming, transportation models, inventory models, production 
scheduling. Program Evaluation Review Technique (PERT) and Critical Path 
Method (CPM) techniques, organization theory, communications In the firm, 
dynamic programming, and sequential decision analysis.— University of Missouri, 
Columbia, Missouri. 

Operations Research.-— A. three-day conference will be presented to disseminate 
basic knowledge of operations research techniques as applied to business and 
Industry.— Oklahoma State University, Stillwater, Oklahoma. 

Structural Mechanics 

Report on Structural Mechanise Computer Programs. — Quarterly seminars for 
architects, engineering firms, and contractors will be held to give Instruction in 
newly acquired computer programs. The last seminar will be a comprehensive 
review of the programs acquired during the year and the exx>erience obtained. 
The reeults of this final seminar will be made available to the public. — Illinois 
Institute of Technology Research Institute, Chicago, Illinois. 

Computer Programming for Structural Analysis. — A short course on computer 
programming for structural analysis will be offered to structural engineers.— 
University of Missouri, Kansas City, Missouri. 

Engineering Education and Structural Engineering. — A two-day seminar for 
civil engineers will cover engineering education and structural engineering.— 
Montana State University, Boz;eman, Montana. 

Experimental Mechanics, and Shock and Vibrations in Engineering Materials.— 
This two-day seminar for civil engineers will cover engineering mechanics, and 
shock and vibrations In engineering materials.— Montana State University, Boze- 
man, Montana. 



USB OP LIBRARIES IN STATE TECIIWIOAL SERVICES PROGRAMS 



Public Library Scientific and Technical Information Network. — regional sys- 
tem of reference centers envisioning the use of. computers and reading machines 
for monitoring and disseminating current scientific and technical Information 
will be planned. The system will be a part of an existing public library system 
which serves Industry and commerce.— California State Library, Sacramento, 
California. 

Mechanised Center for Information Services.— Plam and specifications will be 
developed for a program related to the mechanizing of proposed public library 
r^erence centers. This effort will be directed at Increasing the operational 
efficiency of the centers. Information-gathering and dispensing procedures by utll- 
wlng data in the form of magnetic tapes and micro-images.- UCLA, Los Angeles, 
California. 



Structural Mcehanies Computer Library Program. — ^A literature search will be 
made and an annotated bibliography of available computer programs In the field 
of rtruetural mechanics Is to be compiled for use by architects, engineering firms, 
and contractors. A selection of the programs listed will be made operational and, 
where necessary, problems will be solved to obtain experience with specific pro- 
grams In order to better Judge their usefulness.— Illinois Institute of Technology 
Research Institute, Chicago, Illinois. ^ 

Information Scrvice.-IMn activity for the food industry will Involve the pub- 
llcatlpn of a periodic newsletter or bulletin containing food processing Informa- 
tion derived from ComeU’R library facilities. Spedal communications will ocea- 
oe sent to specific segments of this Industry.— Cornell University, Ithaca, 

JL OxijT# 



Bibliography ctad Abstract Service. — Library resoiirces. Including foreign 
language publications, for the graphic arts and garment industries, will be de- 
veloped for the New York City area and the Westchester, Rockland and Orange 
Coun^tles. In addition, a format for a monthly bibliography and abstract service 
m ^ I preparwl.— New York University, New York City, New York. 

Technical lAbrary Services.— TYA b three-part program will consist of the serv- 
ices of the Rensselaer library to Industry In the Capital District of New York. 
First, a monthly Information newsletter containing current Information on inno- 
vatlons, new proceeses, etc., will be prepared and distributed. Second, subject 
bibliographies or title listings will be develop^ based on searches In the RPI 



SCIENTIFIC MANPOWEE UTILIZATION, 1967 



153 



collection. Third, llie library holdings will be augmented and made available tu 
area industry baaed on indicated local needs and interests.— Ilensselaer Polytech- 
nic Institute, Troy, New York. . ^ j. 

Library Information flfervioe.— Mechanisms to handle information requests will 
be developed for companies in Nassau and Suffolk Counties and operated by a 
technical library staff familiar with the needs of local industry.— State Univer- 
sity of New York at Stony Brook, Stony Brook, New York. 

Procedures and MecJianisma for Technical /S’crujccs.— Consultations will be held 
with Nassau and Suffolk County government and industrial leaders on ascer- 
taining nmls for area planning. Mechanisms and profiedures will be developed 
for this activity through the use of library and other referenc(j services.— State 
University of New York at Stony Brook, Stony Brook, New York. 

Reference Serviee.—A. 'technical inquiry service for industries in Central New 
York will lie established. Materials in this collection will be kept current by a 
trained reference librarian. Sources will Include Ne^v York State and United 
States Departments of Commerce pubications, industrial directories, various 
economic and regional development organizations, area surveys, and flies of other 
State Technical Centers.— Syracuse University, Syracuse, New York. 

Technical Service Library.— Technical data pertinent to the growth of small 
business firms and shop facilities will be accumulated and organized at the 
University of Oklahoma for use by local business and industry.— University of 
Oklahoma, Norman, Oklahoma. 

Library Information Center.— Thin center will be a pilot system utilizing the 
Pennsylvania State University Libraries as part of a statewide system. A tech- 
nical Ubrarlan will handle the establishment and organization of the program, 
including visits to business firms as part of the activity. — The Pennsylvania 
State University, University Park, Pennsylvania. 

Beorga/nizing Technical Information jPilc#.— Existing files on aerospace tech- 
»iOlogy at the University of Pittsburgh will be reorganized and made available 
to the State institutions qualified to participate in PENNTAP (Pennsylvania 
Technical Assistance Program). In the first year the subject materials will bo 
emphasized. This effort represents one phase of an overall statewide technical 
information switching program. — ^TTniversity of Pittsburgh, Pittsburgh, Penn- 
sylvania. 

Information BetTieval.—Thia information Service for businesses in the Dallas 
area will provide “demand searches” of the Southern Methodist University’s 
document collection. The activity will also provide a “current awareness” serv- 
ice for the solution or bji>eclfic problems by supplying users with a bibliography of 
relevant reports on a bi-weekly basis. — Southern Methodist University, Dallas, 

Computer Applications in Information Handling. — ^This short course will aid 
Industrial and academic librarians in taking advantage of the increasing number 
of computer tepee being prepared by Federally sponsored information centers. — 
Souteem Methodist University, Dallas, Texas. 

Science Information Center. — ^Library Services will be extended to local indus- 
try and small businesses in the Dallas area by offering a borrower’s card which 
will entitle the holder to check out for three-week loan periods any book in the 
circulating collection of the Science Information Center.— Southern Methodist 
University, Dallas, Texas. 

Technical Information £fcrvice.— Existing library technical literature holdings 
in the Spokane metropolitan area will be expanded to include information from 
abstracting and indexing services, and government dociunents. These resources 
will then be made available to area industry.— Gonzaga University, Spokane, 
Washington. 

Chemical Information Service.— ^hc holdings of the Pacific Lu’^heran Library 
will be made available to chemists in the Tacoma area. Lists of the University’s 
chemical journal collection will be provided.— Pacific Lutheran University, 
Tacoma, Washington. 

Information Retrieval, Processing and Analysis.— This information service will 
collect, identify, analyze, and disseminate new technological information from a 
wide range of sources. The resources of the University of Wisconsin library, 
other special libraries in the state and federal agercies will be utilized. Con- 
tact with industrial firms and a survey of their needs will also be initiated. — 
University of Wisconsin, Madison, Wisconsin. 
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SPECIAL MEEIT PBOGUAMS 

Txro Summer JnsUtuten in Mass Spectroscopy and Advanced 
program for Industrial chemists will present an advanced course in the inter- 
pretation and analysis of data derived from mass spectroscopy and nuclear mag- 
netic resonance (N.M.R.). There will he twenty formal lectures schedul^ 
during the week; afternoons will be reserved for actual experience in using 
spectrometers, computers, and interpreting spectra. Ample opportunity and 
assistance will be provided so the participants can become familiar vrtth the use 
of the instruments and techniques for interpreting spectra of complex organic 
molecules.-— Stevens Institute of Technology, Hoboken, New Jersey. Dr. Albert 
W. Meyer, Assistant Director of Research. 

A Special Program of Extension Courses and Continuing Engineering Studies 
for the Construction Industry. — ^This program will acquaint engineers and man- 
agers in the construction industry with modern technical and modem manage- 
ment methods and assist them in applying this knowledge. The program will 
be devoted chiefly to applications of operations research, bidding techniques, 
venture analysis, project management and similar topics, but will also include 
special courses covering new developments in materials, construction methods, 
and other relevant technical subjects. Assistance in applying modem knowledge 
and management techniques will also be given the construction en^neer and his 
company through a plan of continuing contact, over a three-year period, between 
the engineer and a Comer engineering faculty member.— Cornell University, 
Ithaca, New York. Julian C. Smith, Director of Continuing Education, Carpen- 
ter Hall. 

New and Expanded Graphio Arts Technical Services. — This program will ex- 
pand the dissemination and use of science and technology in the graphic arts 
industry in the United States. The four projects included in this program are; 
(1) establishment of a newer technical information service to acquire, retrieve, 
and disseminate science and engineering information to the entire industry, (2) 
expansion of technical advisory services to provide a source of technical guidance 
by mail and personal contact, (3) expansion of technical seminars on new sub- 
jects and to new audiences that pre.sent services do not reach, and (4) expansion 
of technical Information services to provide a steady stream of material on new 
subjects Including lithography, rotogravure, letterpress, and other aspects of 
graphic arts technology.— Graphic Arts Technical Foundation, 4615 Forbes Ave- 
nue, Pittsburgh, Pennsylvania. William II. Webber, Executive Director. 
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Mr. Grogan. In administering the State Technical Services Act, we 
are leaniing many things about the utilization of sc’''", Ihic manpower 
resources. One of the i>remises upon which the STS legislation was 
founded was that the scientific and engineering resources of the uni- 
versities could be brought to bear upon the major needs of American 
business and industry, thereby aiding in the overall economic growth 
of the Nation. 

The modem university serves society in three distinct ways ; 

(1) the transmission of knowledge through the ^ucational 
process. 

(21 the generation of new knowledge through research. 

(3) the application of knowledge through public service or 
extension. 

The typical university is administratively structured and accus- 
tomed by tradition to education and research, the first two of ite mis- 
sions. Influences of stmeture and tradition are so strong in many 
instances that the university may not be enable of performing its 
service function in proportionate measure. There are some basic rea- 
sons for this prevailing condition that are worth mentioning. 

Success in a faculty career at a university derives from a system 
that rewards the generation of new knowledge and its subsequent 
publication. The conventional system does not offer commensurate 
incentives for activities that encourage the application of new knowl- 
edge. The more knowledgeable and aspiring faculty member there- 
fore turns his attention to the performance ox research, usually under 
a Federal grant or contract. When performed well, this activity is 
followed by advancement, prestige, and related awards and induce- 
ments. 

Programs specifically designed for the application of technology, 
as opposed to the generation of technology, typically do not provide 
corresponding opportunities for the practitioner to advance academic- 
ally, economically, or professionally within the university structure. 

Another barrier to the full use of university manpower as a re- 
source to meet the broad social needs of our times is the traditional 



discipline orientation and departmental structure of the university. 
The problems of the real worla do not manifest themselves in the neat 
packages or compartments by which knowledge is generated, trans- 
mitted, and applied within the university structure. 

Economic growth through the application of science and technology, 
for example, requires the utilization of resources that range fi^eely aiid 
widely across departmental lines. But this is admittedly the age of 
specialization. That specialization is necessary if one is to master 
the full depth of knowledge in any single field. The task before any 
technical servic'cs program, if it is to bo successful, is that of bringing 
many teelmological specialties to bear on the identified problems in 
the broad sector being served. 

^ While the concept of “technical services” in the sense of our legisla- 
tion is foreign to tlie traditional practices of some institutions, we are 
beginning to experience a sense of awakening interest among many 
of them. Earlier this month, for example, Mr. Robbins received an 
inquiry from Dr. Irvin G. Wyllie, chancellor of the new Parkside 
campus, the University of Wisconsin. Dr. Wyllie is now engaged 
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in the txisk of planning and developing a totally new major campus 
in the heavily industrialized southeastern area of Wisconsin between 
Kenosh'i and^ Racine. This campus is expected to open in 1969 and 
event’ i,lly will have a student body of 25,000. Dr. Wyllie exprtssef’ 
the bteiiei that the Parkside campus must serve the region and the 
State by finding new and better wa.ys of making available to Wisconsin 
industry the fruits of science and technology. 

Dr. Wyllie’s concern is just as great that the now institution also 
be able to servo the public sector. He seeks to determine at the out- 
set how his bold now institution can both generate and participate 
in innovative services to all sectors of the community in which they 
are to be a part. 

Sinco this is to be a totally new campus, Dr. Wyllie and his asso- 
ciates have a unique opportunity to design an institution that is not 
only attuned to the needs of our society but also is capable of w’orking 
effectively in their service. 

This single communication merely highlights comments that have 
been heard in recent months from both now and established institu- 
tions. Others, too, are searching for new institutional structure and 
meclianisms within the framework of the university that deal with 
public pd social problems. There is a growing readiness among 
institutions to participate actively in the solution of these problems 
by bringing the best of their faculty resources into the mainstream 
oitechnolo;^ applications. 

Tlio State Technical Services Act as described here deals with the 
needs of the private sector of the economy— business, commerce, and 
industry. We are beginning to learn that these needs are different 
from the needs of the Federal R. & D. establishment. 

In the same way, the scientific and engineering needs of local and 
State institutions— whether they be city or cxmnty governments, b'”s- 
pitals, school districts, or economic develcmment authorities — are very 
markedly different from the scientific and/ engineering needs of either 
Federal R. & D. or the private sector. 

Quantitative information about the transfer of technology is becom- 
ing available from a number of sources. Tlie object lessons of these 
several researches should be equally applicable to all sectors of the 
economy and potential teclmology awlication. 

The recently publicized study at DOD of major defense systems — 
Project Hindsight, C. W. Sherwin and others— comments upon the 
problems encountered in the useof new technology. Several evolving 
systems were fully explored and documented over decades, if neces- 
sary. Some of the findings of this study are immediately applicable 
to the subject of this hearing. 

The Hindsight study shows conclusively that the application of new 
technical ideas requires that three major criteria be satisfied: 
til There must be a well-defined problem, 

(2) there must be an organized group of scientists and engineers 
capable of working on the problem, and 

(3) sufficient resources must be committed. 
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Other significant findings of Project Hindsight that seem pertinent 
to these hearings include; 

(1) Defense systems are built upon 20 to 30-year-pld science, 
not new science. This would relate to the second point, 

(2) that the continuing professional education seems critical 
and necessary if practicing engineers and scientists are to become 
familiar with and therefore apply the new science, 

(3) defense systems involve the combination of large numbers 
of innovations, the aggregate effect of which often is greater than 
expected from the total of tlie individual contributions. They 
call this the synergistic effect. 

(4) The systems approach to the design of defense materiel 
results in concepts and breakthroughs that would not have been 
possible if attention merely had been focused narrowly upon con- 
tinued product development. 

(5) The barrier to the transfer of technology in either direction 
between the industrial and military sectors is very great, although 
the reason behind this is not clearly understood. 

Dr. Schon also mentioned this, I will reaffirm it here, that the pulling 
power of the market is a stronger urge upon technology transfer than 
the pushing power of the research documents. So, in connection with 
this point, I think we face the problem of finding the industrial needs, 
then determining how those ne^s then might be served out of existing 
or research information rather than starting with the data base in 
hand and going around trying to match that with industrial needs or, 
as your committee seeks, needs in. the public sector. 

(6) Finally, from the Hindsight study, they have observed that 
when teclmology does transfer between the public and private sectors, 
it tends to l>e m terms of large, well-developed pieces, such as a com- 
puter and its software equipment, or an aircraft or a ^stem of man- 
agement controls. 

The Office of State Technical Services is taking the lessons of Hind- 
sight, the experiences of both foreign and domestic organizations with 
similar missions and the current literature on the subject of our re- 
sponsibility very much to heart. Tlie problems of application of new 
science and technology manifest themselves in two pnncipal audiences 
to be served; 

1, Tliose who adapt belatedly to the full potentials of techno- 
logical advance. 

2. Those who are inclined never to adapt at all. This is not to 
deny the existence of a third group of pacemakers whose example 
we should cite for others to follow. 

Thus, our services would tend to divide into two classes ; (1) Techno- 
logical updating for the users of new science and technology who fail 
to maintain pace with advances, and perhaps more generally and im- 
portantly, (2J general educational services to create greater awareness 
of the potentials for those who have fallen far behind the standards 
of their industry. 

Moreover, the distinctions pointed out above as apply to specific in- 
dustries also often have general applicability to communities, locales. 
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States, and regions. Thus, State technical services will differ in tneir 
content and methodology irom place to place. Wo look forward to 
greater experience in this effort through continued association with 
the national pro^ ram. 

We are most appreciative of this opportunity. Senator Nelson, to 
represent State teclmical services before the Subcommittee on Utili- 
zation of Scientific Manpower. We should like to offer our further 
experiences to you from time to timio in the form of reporte, bulletins, 
and newsletters as they come out from our office. 

Thank you. 

Senator Nelson. Thanli you very much, Mr. Grogan, for your very 
fine testimony. 

Have you found that in the implementation of the State Technical 
Services Act that the State governments, in fact, do have adequately 
prepared personnel to effectively and creatively administer the act? 

Mr. Grogan. I think the personnel associated with the program are 
quite good, Mr. Chairman. We are a small program and weliave not 
made great demands upon the personnel resources of the States at 
this time. I see it as a problem in the future, not only personnel in 
the State organizations, but more particularly in the university orga- 
nizations who are oriented philosophically toward the type of enter- 
prise in which we are engaged. 

Senator Nelson. What was the effective date of that act ? 

Mr. Grogan. September 14, 1965, the office was created mid-No- 
vember 1965, and 

Senator Nelson. You really have not had a full year operation, 
insofar as the States are concerned ? 

Mr. Grogan. Indeed not. The 600 activities which we funded in 
fiscal 1966 are in progress right now. I daresay no more than one-third 
of those activities have been performed and the others are being car- 
ried forth at the present time. We are in the process of approving 
programs based on the fiscal 1967 appropriation, there will be some 
lapse in time on these programs. 

Senator Nelson. M^tien will you have prepared your first report to 
the Congress on the performance under the act? 

Mr. Grogan. We will submit within the week our first annual 
report ; it states what transpired through June 30, 1966. This has very 
little information on the performance, the use rate, the evaluation, 
the impact. "'Ye are expected to bo evaluated by an independent com- 
mittee within the 3-year authorization of the act. If this evaluation 
is to effective in our immediate future beyond the 3-year authoriza- 
tion of the act, I should think the evaluation would be performed 
within the next 12 months. 

Senator Nelson. Who will make that ? 

Mr. Grogran. There will be a private committee set up by the De- 
partment of Commerce. 

Senator Nelson. Of private citizens ? 

Mr. Grogan. Yes ; persons associated in no way with the program, 
in the administration at the Federal, State, or institutional level. 

Senator Nelson. Thank you very much for appearing here today 
and presenting your fine testimony. 

Would you care to add anything, Mr. Robbins? 
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^ Ml*. Kobbins. I wanted to make one comment concerning your ques- 
tion about the availability of resources of the States. From our 
experience I do not believe that the resources are lacking but that, 
depending on the State, adequate resources can only bo brought to 
boar on our problems by certain people. 

In other words, I do not believe that the full resources of all the 
States were available to work on many of our problems. This is par- 
tially due to the nature of the university, we believe, that wo could 
not bring out the best of talents in some of the States. It is an in- 
teresting facet that Dr. Kimball’s organization. Midwest Kesearch 
Institute, for example, did the planning for a number of States. The 
States themselves did not feel they were qualified to do it and 
th^ called his organization in to do it for them. 

Senator Nelson. Thank you very much. 

That will conclude the hearings until tomorrow morning at 9 o’clock. 

(Where^qn, the subcommittee recessed at 11 :50 a*m., to reconvene 
at 9 a.m., Friday, January 27, 1967.) 
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FRIDAY, JANTTABY 27, 1967 
XJ.S. Senate, 

Special Subcommittee on Sceentipio Manpower 

XjTILIZATIOr OP THE CoMMiTTEE ON 

L OR AND Public Welfare, 

Washington, D.O. 

The special subcommittee met at 9 :05 a.m., pursuant to recess, in 
room 4232, Senate Office Building, Senator Gaylord Nelson (chair- 
man of the special subcommittee) presiding. 

Present: Senator Nelson (presiding). 

Committee staff members present : Stewart E. McClure, chief clerk, 
and William Spring, special counsel to the subcommittee. 

Senator Nelson. We will now resume hearings on S. 430, Scien- 
tific Manpower Utilization i^ ct of 1967, and S. 467, National Com- 
mission on Public Management. 

Our first witness is Mr. Henry Rowen, president of the Rand 
Corp., Santa Monica, Calif. 

We are pleased to have you here with us, Mr. Rowen, and we appre- 
ciate your taking time to come before us. 

The last time you were here you were with the Bureau of the 
Budget. 

Mr. Rowen. That is correct. 

Senator Nelson. Proceed, please. 

STATEMENT OP HENRY ROWEN, PRESIDENT, RAND CORP., 

SANTA MONICA, CALIF. 

Mr. Rowen. Thank you. Senator. 

It is a pleasure for me to be here today to discuss the ^‘^stems” ap- 
proach to problems of public jiolicy. The “systems approach” is being 
increasinfdy discussed and it may serve a useful purpose to analyze 
the essential features of this method and its applicability to our do- 
mestic problems. 

In some ways there is a good deal more talk about tlJs application 
than there is practice, and some of the reasons why there is more talk 
than action will be worth going into. 

There is considerable evidence, for the utility of the systems method. 

What is this method? In broad concept, it is quite simple. It im- 
plies taking into account all the factors that are relevant to a subject 
under study. Stated in this fom, it sounds commonsensical, trite, but 
also, if taken literally, impossible to do in practice. Impossible, be- 
cause everything in the world is connected in some way with everything 
else. But no finite amount of analysis can take account of everything 
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and whenever one draws a boundary, beyond which factors are to bo 
ignored, then will bo some influences, possibly important, left out. 

Given this fact, wo can eliminate at the outset one interpretation 
of the systems approach : that it is a method of understanding “every- 
thing” aboiit, or even “everything important” about a given subject. 
That claim is misconceived. 

One can learn a great deal about a subject, such as ballistic missile 
defense, child health, urban transportation, or population control, and 
be quite confldent that some relevant, possibly very important, vari- 
ables or data have been undiscovered, or neglected, or misinterpreted, 
or not given sufficient weight. 

This being so, let’s approach this subject from a different direction. 
Are there clearly important factoi’s often not taken into account, or 
inadequately so, in the making of public policy decisions? 

I tliinlc there is no question that this is the case. Just to mention 
a few examples : 

The Federal Government spends about $1 billion a year on aviation, 
most of which is devoted to moving passengers from one airport to an- 
other as efficiently and safely as possible. ^ But little effort is devoted 
to getting these passengers to and from airports — an increasingly im- 
portant segment of the entire trip. 

In the health field. Government spends a great deal on medical re- 
search to improve the health of the Nation. The budget which came 
out the other day shows a budget for biomedical research in the Na- 
tional Institutes of ITeahh of about $1.3 billion, if I recall correctly. 
Of that total, my recollection is that something like one-tenth of 1 per- 
cent of the grand total is being devoted to improve the efficipey of 
delivery of services to the population as distinct from medical re- 
search, per se,^ for example, the search for a cure for cancer. A pretty 
small proportion. 

Kelatively little effort has been put forward to improve the per- 
formance of the system for delivering health care. Meanwhile, the 
health of this Nation, measured by various indices such as infant 
mortality, is relatively falling behind that of other developed 
countries. 

To use another example, in urban transportation, our maas trans- 
portation and highway programs are managed as independent sys- 
tems, despite the evident interaction among these two modes. 

Now I think that most people would agree that decisions in areas 
in which interactions are strong should take account of these inter- 
actions. Doing this would be quite an advance, in many areas, but 
is this all there is to systems analysis? In my view, there is much 
more. 

Perhaps the most useful, brief way to think about or to^ describe 
systems analysis is to regard it as a way of making discoveries. Dis- 
coveries not of things so much, but about objectives or values, or 
relationships, or facts. How does one go about doing this? There 
are several ways : 

One way is to be as clear as one can be about objectives; that is, 
to try to be clear about criteria. If there is a valid generalization 
about a good systems analysis, it is that the analyst probably will 
help a great deal to clarify what the issues are, what various purposes 
are— or might be — served by the activity in question. 
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For example, elementary education teaches basic skills, instills habits 
of thought and behavior, excites interest — that is if it’s any good — 
transmits factual knowledge, and gets the kids out of the house and 
off of the streets into the schools. 

Any given educational program will contribute differently to each 
of these objectives and good analysis can clarify what objectives are 
really being served. 

Moreover, simply thinking about objectives sometimes produces 
worthwhile insights, but trying to measure the extent to which a given 
activity meets various objectives is often more useful. 

For although many important objectives may not be capable of 
being mefisured, "we all can think of examples, the attempt to try is 
often rewarding.^ One might make a discovery. For example, the 
attempt to (juantify educational attainments by giving tests may lead 
to discoveries about the adequacy of textlmoks or the importance of 
the homo environment in inffuencing the attitude of children toward 
school. 

A second way is to attempt to identify as many of the important 
factors as one can, given the limits of time and resources, in any piece 
of research, and to describe the relationships among these factors as 
precisely as possible. A historical note may bo of some interest here. 

It was noticed by a number of research people, in the late 1940’s and 
early 1950’s, largely but by no means entirely located at the Eand 
Corp., that decisions on the design of bomber aircraft or their 
bases couldn’t be made sensibly without taking into account the nature 
and performance of the air defenses that might be met, the peacetime 
pd wartime location of bases, the vulnerability of these bases to var- 
ious forms of attacks and the efficacy of various methods of defending 
these bases, the circumstances of war outbreak, the number and kinds 
of personnel, the target systems, and other factors. 

A systematic effort to take into account factors such as these made a 
difference in the kind of aircraft it made sense to develop and buy. 
Whereas, formerly ti'ese factors had been generally known about, of 
course, there was no systematic attempt to look at all of these to- 
gether— ‘to design what we call now the entire system. 

This approach has,^ by now, become the normal way to think about 
major decisions within the Defense Department. It also can be ap- 
plied to narrower questions. 

For example, the engineer designing the wing of an aircraft has to 
balance such factors as weight, lift, drag, fatigue life, and corrosion 
resistance. His “system” is the aircraft. He doesn’t normally take 
into account the broader considerations I have just outlined, nor should 
he. If he did he might not have a very good airplane. 

Now, I don’t want to claim that casting one’s intellectual net more 
widely solves all problems. It doesn’t. It can produce superficial 
thinking. But it also can produce better designed aircraft and defense 
systems and, I believe, better functioning domestic systems. 

A third way is to develop alternative and to assess them. Examin- 
ing alternative objectives and alternative ways to achieve a given ob- 
jective is the hallmark of the systems approach. These alternatives 
need to be assessed both in terms of their effectiveness and their cost. 
Often, merely to figure out the cost of the alternatives is a substantial 
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contribution, oven though the comparison of their effectiveness is too 
difficult to manage with much precision. People might end up having 
doubt feelings about what works better than something else, and if 
they can be illuminated as to what the costs are that is a good end quite 
often. 

A good analyst is not attempting to make a decision ; he is attempting 
to provide the appropriate decisionmaker with the alternative courses 
of action open to him, and their consequences. 

Finally, a comment on the treatment of uncertainty. Although 
some aspects of a systems analytic probleni may be sharply definable, 
measurable, and subject to experimental verification, usually important 
aspects cannot be so sharply defined. There is usually uncertainty in 
technology or behavior. It is of the essence of ’ ^ood analysis that 
these uncertainties be explicitly taken into acco .u r . 

Whenever one runs across a x>iece of work in d y. ! with the future 
in which a great deal of certainty is claimed, - sh* .-’aould be very 
suspicious that the work isn’t very good, that k<* (4 certainty you 

just don’t get in the world — even in technology, l ii . 's is relatively 
the easiest to predict. 

Exactly how they should be taken into account depends on what is 
at stake. At the very least-, they should be stated. And it is very 
important that the researcher not claim more omnipotence in forecast- 
ing the futiire than he really possesses. 

I would like now to turn to what is being done in this field in this 
country. First, in engineering, there has been a gradual extension 
of the scope of concern of desi^ers. For example, chemical plants 
no longer are designed component Iw component and then fitted to- 
gether in rough and ready fashion. Integrated, more efficient designs 
of entire chemical complexes, for example, are made at the outset. 

The concept of integrated system design has, of course, been widely 
applied within the Defense Department. The Minuteman missile, for 
example, was conceived not just as a flying machine that would be 
provided with some separately determined kind of support, but as an 
integrated whole. Its manning,^ maintenance, basing, and control was 
designed jointly with the missile itself. 

The Polaris ^stem was similarly developed. More and more, the 
aerospace industry has been incorporating aspects of logistics, man- 
ning, oasing, and maintenance into its systems designs. And, to repeat, 
the decisionmaking processes of the Defense Department have incor- 
porated the basic princiifles of systems analysis I discussed earlier. ^ 

By now, each Government department, at the direction of the Presi- 
dent, is adapting these techniques to its own needs. ^ It is doing this 
initially, as is quite essential, by building up staffs within the depart- 
ments. 

This is proceeding at varying speeds and with varying competency 
among the departments as one would expect, but on the whole, I think 
the progress is really fairly good. 

Ir times, it will undoubtedly become appropriate for these agencies 
to sponsor research and projects of various kinds by nongovernmental 
organizations. Even in the short run, outside groups are important as 
a possible source of skilled people for Government. ^ 

Within indust;}^, perhaps, the most advanced in its understanding 
of systems analysis and design is the aerospace industry. This industry 
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has developed a wide range of analytical capabilities over the past two 
decades. 

In twhnology their abilities are by now quite broad; however, in 
the social sciences, they remain rather narrow. Perhaps, and hope- 
fully, in the years ahead the aerospace industry may find it necessary 
and desirable to become as broadly competent in the social sciences as 
it is today in the physical sciences. 

You are not going to be sure of what is going to make this happen, 
but I think it is necessary for it to happen if American industry is to 
make a contributiqn to our domestic problems. Most industry is manu- 
facturing, and it is just not yet clear what these companies are going 
to be manufacturing that will be of central importance to a lot of our 
domestic problems. 

It has been suggested recently that perhaps they should be manu- 
facturing housing in a techno logically superior way, and there are 
possibilities of that kind, but a lot of our problems are not problems of 
manufacturing. 

There are very tough problems— society problems— and it is not 
altogether clear what is is that is going to move aerospace or other 
industry to acquire the competency to make major contributions to 
these problems. 

In short, I believe that private industry can do a very great deal to 
help solve some of our domestic problems. The flexibility, drive, and 
management competency of the better managed firms in this country 
can make much more significant contributions than has been realized 
so far. 

One of the more important challenges facing the Government today 
is to figure out how to use this talent and energy in the private sector. 
But one should not expect the marketplace to solve afl of the prob- 
lems. When one is dealing with important social interactions or 
spillover effects as, for example, when my automobile eahaust becomes 
your pollution problem, the market mechanism usually doesn’t work 
very well. In these cases, a major role for Goyernment is inescapable. 

Another potential major resource is the universities. Universities 
have in their faculties an^ extraordinarily wide range of skills, and 
niany of these skills are directly relevant to such problems as educa- 
tion, health, poverty, and urban affairs. 

Moreover, many university people are inteiested in social welfare 
problems and want to help. And many do help. Some as individu- 
als working in their communities, some as consultants to governments, 
some by doing academic research either as separate researchers or in 
policy-oriented academic centers. 

The principal problem they face in being effective contributors to 
the solution of these problems is in getting multidisciplinary research 
done within the university environment. For public problems fre- 
quently cannot be satisfactorily analyzed by a person trained in a 
sii^le discipline. ^ Problems just don’t come out that way. 

Teamwork is^ important and teamwork is notoriously — and with 
good rea^n— difficult to arrange in the academic community. For 
universities have, as an essential feature, individual research and teach- 
ing. Collaborativ’9 work is being done increasingly, but it is an uphill 
struggle in many areas of academic interest to get collaborative work 
done. 
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TTiiiversities can make an especially important contribution to the 
problems of State and local governments. Ties exist in many cases 
and these ties can be strengthened and made more useful to these 
governments. 

But there is so much to be done at the local level. State and local 
governments simply do not have the research and planning traditions 
of even the Federal Government^ — which itself is woefully weak in 
many areas. ^ This fact contributes substantially to one oi the more 
important dilemmas confronting the American governmental system. 
Perhaps it is in some respects these central dilemmas, if that is not 
overstating it. 

^ Washington attracts able people who are able to operate in a rela- 
tively advanced managerial environment; but Washington, being far 
from the grassroots, is seriously limited in its sensitivity to local issues 
and data. 

Xuocal government is near the people and the problems but it lacks 
many of the attributes of effective government. Many local units are 
poor and certainly many are small.^ This dilemma is real. I think 
there are formidable obstacles to major improvement. But many local 
governments are able to afford and should undertake, a serious effort 
to modeimize their systems. And some are. For example, several 
States within the last year have decided to adopt systems similar to 
the planning, programing, budgeting system adopted by the Federal 
Government a little over a year ago, and many others are interested 
in doing so. As the more advanced State and city governments im- 
prove in this managerial competency, they will then be jitter able to 
use help by outside organizations, private and public. 

Filially, a word about new in^itutions to help with these problems. 
We clearly need some— -governmental and nongovernmental, profit- 
making and not for profit.^ I am not prepared to lay out a grand de- 
sign for the country on this subject, but there are a few features that 
seem to me to be essential in whatever is done. One is diversity. There 
should be no single approach to working on these problems and I feel 
confident no single approach will be adopted. 

Many kinds of institutions, many disciplines, many techniques are 
needed. 

A second is continuity of effort. Problems of education, poverty, 
and the urban environment are not easy. They are terribly complex 
and real progress will not come quickly. What is needed is a well- 
designed and imaginative program for continuing study both at the 
“fundamental” and “applied” levels, of the problems that our society 
faces. 

. of fke “systems approach” is t-o xirovide techniques that 

indicate the next step to take in order to surmout a complex and press- 
ing public problem. Typically it is not possible or prudent to attempt 
to solve these problems in one giant step. 

The “systems approach” adopts the view that research, quantitative 
analysis, experimentation, and above all imagination can contribute to 
an orderly program for successful resolution of public policy questions. 

Th at concluded my statement, Mr. Chairman. 

Senator Nelson. Thank you verj' much, sir, for a very fine state- 
ment. 
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As you are aware, there are two bills pending before the committee, 
one of them proposes creating a commission, the main objective which 
would bo to evaluate how to use the concept of systems analysis 5 and 
another bill which proposes to allocate funds to the Secretary of Labor 
and authorize him to make grants and contracts to Government, re- 
gional planning commissions, various groups for the purpose of imple- 
menting the u^ of the concept of systems analysis. 

I do not think either of these bills in their pre-sent form really are 
the best approach to this problem. 

The bill that came out of the hearings I originally conducted at 
which you appeared then as liudget Director really is following the 
concept used in the planning grants, the 701 planning grants, which 
means — I think they have been remarkably successful in inducing 
governments at all levels around the Nation to move into the planning 
field but that is a much simpler proposition in many ways because 
planning is the same all over in a general way ; if you are going to 
do a comprehensive State plan or comprehensive regional plan the 
format is quite similar. 

So, in conducting these hearings we are trying to get some ideas 
about how to draft a better bill which would, by the use of as your 
suggested nonprofit organizations, who would be involved in the field 
of systems approach, by the use of governments and regional groups 
to help induce the application of this approach to social problems. 

Do you have any idea 

Mr. EoynEN. I think I could make a few observations. 

You will note in the budget that came out a couple of days ago, 
if one reads it carefully, a number of references to imids being pro- 
vided in several quite important domestic agencies for the purposes of 
analysis, evaluation, research. The terms differ slightly from place 
to place. 

These funds are put in fiscal recognition on the part of these agencies 
and the Office of the President that much more needs to be done to do 
a decent job on these problems. 

For examjile; in the Department of Housing and Urban Develop- 
ment, $20 million has been allocated for the purposes of urban re- 
search. This is a real departure for that Department. It has never 
had a f>eriou3 research program. 

In the Department of Health, Education, and Welfare, a sub- 
stantial amount, I cannot recall the total, has been put into the 
budget for the purpose of evaluation, not just research in education or 
health in general, certainly not biomedical research in this instance, 
but research in the programs, and the same is true in a number of 
other areas. 

Now, I think this is going to bo a big step forward. I believe it 
has left open the extent to which this work would be done in-house, 
to what extent it would be done outside. 

I believe, for example, in the case of the Office of Economic Oppor- 
tunity that substantial sums have been provided for analysis, evalua- 
tion of community action programs in communities, at least the princi- 
pal cities, so this clearly would be done at the local level. 

Now, this approach has the considerable merit that it is tied to the 
program interests of the departments involved. 
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It also has the merit that at least in some of these cases a lot of the 
work is going to bo done at the local level, which is just terribly 
important. 

Now, proceeding in this way I think that one will see the strengthen- 
ing of institutions which in some cases will undoubtedly be universities 
that will bo doing much of this work, in some cases not for profit firms, 
research firms by and large, perhaps some new organizations. I don’t 
know what is going to happen, but I think this is a very good way 
to proceed, at least at this stage— to have the Federal agencies who 
are concerned with these programs, concerned with these areas of edu- 
cation, housing, and what have you, doing much more to stimulate 
analysis and research in the areas of their program interests. 

I think other things might be done. At least one other approach 
is worth thinking about very seriously, which I think would be com- 
plementary in connection with this. This would be to provide the 
States, possibly the bigger cities as well, but certainly the States, with 
block grants— and this may be really what your bill is intended to do— 
for the purpose of giving the States some resources with which to work 
to this end. It is true that many of the funds they get are earmark^. 
They fall into traditional channels; They go to the State department 
of health, or the State department of education, where there isn’t much 
of a research tradition tobegin with. 

Certainly the kind of planning that goes on for the most part is 
really pretty miserable; where the availability of funds to build some 
institutions either within the government or outside tied to the govern- 
ment are really very limited. 

To go, as I did last year, to the State of Michigan, where there is 
great interest on the part of the State government in doing something 
comparable to what the Federal Government is doing, look at the re- 
sources they have available to delploy, build something in the Office 
of the Governor, say, or the budget bureau in the State of Michigan. 

It is just a very difficult situation. Most State governments ar. 
really strapped for money. They do not really have enough i>eople 
who can be mobilized to form a research unit within the government. 
They do not have the resources to do it. It is an uphill struggle. 

I think considering these obstacles they are doing very well, but it 
is not easy. I think this is true in many State governments. I think 
it is true in even as wealthy a government as the State of California. 
They aM feeling rather pinched at the moment. They clearly have 
resources far above most State governments. Pushing money on peo- 
ple, as we know, does not solve problems and can lead to the money be- 
ing wasted. But I think it can be done in a way that makes it very 
clear this is not money to be frittered away doing more of the same 
old dreary things, but is to be devoted to building some decent institu- 
tions, or converting institutions and making them better. 

The former I am clear on, to have the Federal agencies with program 
re^onsibilities getting more, that is clear. 

The second approach— which I gather is more nearly related to 
your bill and is, I think, worth serious consideration- might accelerate 
the rate at which all of this will happen. 

One other observation I would like to make : I am struck by the dif- 
ficulty that local government has, particularly the medium-sized 
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cities and smaller, and tlie smaller States for that matter, in having 
each independently to “discover the wheel.” That is, each govern- 
ment, each jurisdiction, has to worry about not only extraordinarily 
difficult and subtle problems of what’s the proper kind of educational 
system to have, how to design the city and make it a more livable 
place, but much easier problems, such as how to remove snow, how to 
collect garbage, how to keep the street clean. 

If one looks at how these jurisdictions got at these problems, both 
the tough ones and the not so tough on(», one obsepes that by and 
large, except for the existence of professional societies and a certain 
amount of technical work that is gradually diffused, they have to op- 
erate pretty independently. There are not many places around the 
country where they can turn to and say, “By God, this is the best way 
you get snow removal.” 

It sounds like a trivial problem, though one knows it is not so 
trivial in the Midwest today. It is not a trivial problem. A lot of 
money goes to schools and housing—including public housing— and it 
is very tough for any jurisdiction in particular^ if it is a small one, 
to figure out what is the best thing to do. It just doesn’t have the 
staff people to do this soii of thing. 

Last year I helped to encourage a gaoup of students at MIT to 
work with the city government oi Newton, Mass., to do some rather 
simple but very useful analyses of some of the problems in the com- 
munity, with the idea that if they did good work it might have very 
general applicability for a large number of communitiesj say, of the 
population on the order of 100,000, which is the population of New- 
ton. 

We do not have many institutions — rather we don’t have any— to 
design work on problems, to work on solutions that might have wide 
applicability around the country. They needed to act as^ a focal 
point not only for getting the problem solved— to the extent it can be 
solved— but also to develop somewhat bettor practices than we cur- 
rently have, and get the word around. 

Senator Nelson. Would it not be feasible in approaching this prob- 
lem to create a national commission, of the right kind, I will not try 
to describe it, have that commission consult with a variety of profit 
and nonprofit groups who are engaged in systems approach to prob- 
loms ? 

Mr. Bowen. I think maybe it would. 

Senator Neison. And I will continue, and out of that identify with 
them a number of problems that are of significance and common to a 
number of jurisdictions of one kind or another. 

You mentioned cities. Why would it not be feasible to identify a 
number of problems and then take groupings of cities in the 100,000 
class, half a million class, each one of them has a different capacity to 
hire planning people, and then is it not probably true .hat you can 
identify a number of problems that are the same and the solution 
would be roughly the same for other cities their size around the coim- 
try, whether it is snow removal or traffic management problems or 
whatever it may be, and then select cities of various sizes and then do 
a systems approach to this particular problem and then this knowledge 
becomes made available to all other communities of roughly the simi- 
lar size with the same problem ? 
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Would that have value? 

Mr. Bowen. I think so, particularly if they were to concentrate on 
the question of the adequacy of our existing institutions and how it 
would be to make them more useful or to create some new ones. I do 
not think the principal problem is finding interesting problems that 
need to bo ^Ived. 

The list_ is extraordinary long already, of researchable, important, 
public policy problems whore a lot can be done. I think it would bo 
worth their doing that simply perhaps to dramatize it but it would not 
take an enormou? Intellectual effort on their part to do this. 

I think in a way the much more difficult j>roblem is to fi^re out what 
kinds of institutions are needed. To what extent should one try to 
create academic centers ? Some may exist. Should they bo built u^) ? 
Should resources be put into universities with the idea that the uni- 
versities become the principals? 

In my statement I said that there is no one approach. Even so, 
there may be some areas of emphasis that are more interesting than 
others. Should universities really become the principal focal point 
for work of this kind? I^erhaps so. But if so, what is it going to 
take to make the universities more effective than they have been so far ? 

This would bo a useful thing for them to look into. If not uni- 
versities, or if in addition to universities, what other kir „ of 
institution? 

I am made conscious of this in going around the country. In the 
city of New York, for example, in the State of New York, in the State 
of California, the recurring problem is ; Wlio can we turn to to get 
help ? Who can wo look to s We cannot do it in our Government right 
now because we don’t have the people, we don’t have the skills. 
Where can we find these skills ? Wlio can we look to ? 

ibid if this were the major focus, or at least a major focus of such 
an institution, I tliink it might serve a useful purpose. 

Senator Nelson. I think wo can place some considerable emphasis 
on the fact that there is a shortage of expertise in the field wo are 
talking about, but in drafting a piece of legislation it is not prac- 
ticable, really, for a Coi^ross to outline a detailed pattern of what 
ought to be done here. Tins was why I was suggesting that perhaps 
with a commission authorized to consult with all of the variety of 
experts there are in private and nonprofit organizations and universi- 
ties to identify the best approach to take to mali:e a useful contribution. 

Out of that I would assume that one of the first points that would 
be raised is that we have to train some people. Then where is the 
best place to train them? What is the best approach to do that? 
And, what is the most effective way to start transferring to the local 
level the capacity and the philosophy and the understanding of this 
concept. 

Mr. Bowen. That sounds like quite a good thing to do. Very 
sensible. 

Senator Nelson. I appreciate very much your making this very 
fine contribution. If something occurs to you that you omitted to 
say that would be of value, I would hope you would send it to us. I 
think everybody who has appeared agrees that the systems approach, 
properly used, is a very valuable device in solving n*.*uy, many prob- 



SCIENTIFIC 3VIANP0WEE UTILIZATION, 1967 



171 



lems, but the question is how do we ost effectively expand its use 
and give other units of government capacity to use it and the under- 
standing of its importance. That is what we are concerned with here. 

Mt.Rowen. Very laudible. Thank you. 

Senator Nelson. Thank you very much. 

Our next witness is Prof. John Geyer, Johns Hopkins University, 
Baltimore, Md. 

Professor Geyer. 

Professor Geyer, we appreciate very much your taking time to come 
over here and appear before us today. Senator Javits from New 
York and Senator Clark and Senator Dominick each had some re- 
quirements in other committee areas which made it not possible for 
them to be here, but we are pleased to have you come and if you 
have a prepeared text it will be printed in full in the record. 

You may proceed to present your testimony as you wish. 

STATEMENT OE PROP. JOHN 0. aEYER, JOHNS HOPKINS UNIVER- 
SITY, BALTIMORE, MD. 

Mr. Gexer. Fine, thank you. Senator Nelson. Do you want me to 
identify myself? 

Senator Nelson. Yes, for the record. 

Mr. Geyer. I am John C. Geyer, professor of environment en- 
gineering at the Johns Hopkins University, Baltimore, Md. 

Senator Nelson. Go ahead. 

Mr. Geyer. Fine. 

Senator Nelson, my comments will be confir ^d to matters related 
to your questions about the “systems approaches to our most pressing 
domestic problems. 

These questions are: (1) What is now being done? (2) What 
should be the role of the various governmental and private agencies 
and institutions? And (S) what new institutions are needed? 

It is indeed a pleasure to endorse the types of programs which Sen- 
ate bill S. 430 would make possible. This application of systems ap- 
proaches using high speed computation and a variety of simulation de- 
vices, promises a giant step forward in the appreciation, the analysis 
and the solution of the great sociological and environmental problems 
of our times. 

It is understood that these “syStenis analyses” will be supported by 
vastly increased programs for collection of basic data and for working 
out, also with the same computers, the interelationships between all the 
factors and phenomena at play. 

In order to analyze these complex systems we will have to learn 
more about what goes on wiwiin them and how they respond to per- 
turbations and changes. This process is another endless cycle, for one 
is never sure what questions to ask or what measurements to make 
until a system is analyzed. But the anafysis cannot be complete until 
the necessary data and understanding are in hand. Analysis and data 
gathering must proceed together. Usually, the getting of the facts 
and the understanding is going to be much more laborious, costly and 
time consuming than the making of the “systems analysis.” The latter 
is the payoff following a lot of very hard work. 
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In earlier testimony, when Dr. Culver was discussi^ the California 
waste management study made by Aeroiect General Corp., he pointed 
out the difficulty and high cost of a feasibility study. This initial step 
in a systems approach to the environmental pollution problem was es- 
timated to require 3 to 5 years and cost $8 million to $10 million. He 
pointed out that final costs and time spent on the feasibility study 
would depend upon other research and development programs being 
conducted by the State and Federal Governments to provide funda- 
mental information to define the problem. 

It is assumed that ha includes in this step the research and develop- 
ment needed to understand the behavior and response of the systems 
involved and to develop the means for effectively controlling such be- 
havior. This initial step must^ according to Dr. Culver, be followed 
by a preliminary design, a detail desim, an acquisition phase and then 
system operation. I would add another step, it would/ be a followup 
evaluation of performance and accomplishment so that future systems 
analyses can be based on much better information and understanding 
than we now have. 

WHAT IS BEING DONE NOW 

Most of the interest in and use of systems analysis approach in the 
areas named in the bill has been at educational institutions or in private 
agencies. 

Through activities, primarily at Harvard, there have been signifi- 
cant advar' 2S in the application of ^sterns approaches to water re- 
sources conservation and development. Studies of the Indus River 
in Pakistan and the Delaware River Basin followed the early work at 
Harvard. 

In recent years, several educational institutions have begun to teach 
and do research in applications of systems analysis to environmental 
problems. Application of operations research techniques to civil en- 
gineering problems has grown rapidly. 

In the sociological fields and in the area of urban problems, the two 
being almost, synonymous, application of the systems technology ap- 
pears to have been much slower. There are probably two reasons for 
this. 

First, cities do not have the money or the personnel to undertake such 
studies and second, measurement, quantification and understanding 
of the forces at work in cases where human behavior is involved are 
many times more difficult than in the world of physical things. 

There can be little doubt, however, that in all fields covered by S. 
2662 there is a great deal to be gained by greatly expanding the appli- 
cation of systems approaches. The sooner that advantage is taken of 
this opportunity, the wiser will be the t/se of our money and resources. 

ROLE AND RELATIONSHIPS 

The Federal Government is certainly in a better position than anyone 
else to stimulate and support programs designed to mobilize and utilize 
the scientific and engineering manpower of the Nation. This is par- 
ticulply true in the case of rapidly developing technologies such as the 
application of systems analysis approaches to complex social problems. 
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The bill would i^ovide money to the States for the kinds of studies 
being discussed, "toiis is a very good way to provide support for three 
reasons. 

First, it provides decentralization which always seems desirable. ^ 

Second, it brings the State into areas of research and study which 
have been neglectei 1 at the State level. 

And third, it assures that the Governor and his agencies know what 
is going on and can participate in and take full advantage of the 
work. 

The question then must be raised as to what the State should do with 
the money. It should do many kinds of things depending on the 
urgency of problems, the nature of the situation, ana the needs and 
desires of the people involved. 

There are complex systems at all levels of living and government. 
The dwelling unit is a system, and so is a housing devekpment with 
its services and amenities. There are problems to be studied and sys- 
tems to be analyzed at the neighborhood, the city, the county, the dis- 
trict, the metropolitan and the State level. ^ Much special research must 
be done and many people need to be trained in different ways. 

The States should be encouraged to use the support in any of a wide 
variety of ways designed best to promote the use of systems analyses 
in attacks on any important public problem. Education and training 
might be promoted by establishment of fellowships, by development of 
inservice training programs or by sending personnel to school. 

The research needed to supply facts for the analyses could be car- 
ried out by an appropriate government agency or could be done 
through grant to or contract with public or private educational or re- 
search institution. The actual ^sterns analyses might be by a cen- 
tral group or they could be farmed out as best suited any situation. 

The objective of all these activities would be to take maximum ad- 
vantage of all available talents and instituticns in a concerted effort 
to use systems technology to understand and come to grips with prob- 
lems of modem society. 

I would put no stnngs on what a State might do with the money 
except that (1) the activity supported contribute to the application 
of systems approaches and, (2) the results be made avaijp-ble for the 
use of others. I think this would come closer to optimum utilization 
of manpower than aiw other way of going about the job. 

Senator Nelson. May I interrupt for just a moment? 

Mr. Geyer. Yes, sir. 

Senator Nelson. You would make grant;, co the State government. 
"Who would carry on the program of training, for example? How 
would you do that ? 

Mr. Geyer. It would seem to me that the State would have to 
organize its own internal resources and develop a program and seek 
support of this program, and it might involve giving fellowships to 
private or public institutions to train people for State service or for 
service in this field, or it might go to industry for certain kinds of 
studies or to private research laboratories. 

I can visualize that there are a great many ways in which the money 
might be used to advantage and, of course, the State, when it applies 
for the money, would have to indicate what kinds of programs, what 
kinds of things it hoped to do. 



174 



SCIENTIFIC MANPOWER UTILIZATION, 1967’ 

Senator Nemon. Is there adequate personnel within the State 
governments with an understanding of the nature and character of 
the problems so that they could effectively spend the money? 

Mr. Gever. No, I address myself to that point in a moment here. 
There is just a little more left and I will finish it and come back to 
this. 

Senator Neison. Fine. 

Mr. Geyer. Most. States do not have any management obligations 
relative to municipal s( rvices such as water supply, waste disposal, air 
pollution control, drainage, metropolis'll transit and the hke. Im- 
provement of the management of these public services is a prime area 
for application of systems analyses. It is to be hoped that money 
going to the States could bo passed on to cllics or to any other appro- 
priately constituted group for making systems studies 'of their prob- 
lems. 

It has been pointed out in earlier testimony that we need to know 
the boundaries, the interfaces, the hiputs to a systems and the outputs 
from it. It is necessary also to understand (1) the system from which 
the inputs arrive, (2) the interrelationships within the system itself, 
and (B) the effects on the system which receives the output. 

It will not be sufficient to assume an unalterable input. For ex- 
ample, in working toward a solution of most industrial waste prob- 
lems, industry must first look back at what it is doing in the factory. 
Process and product changes, waste reduction, improved operation, 
byproduct recovery, and better housekeeping are all important meas- 
ures for pollution control. What goes on in the factonr is a part of 
the system and must be studied. The States will undoubtedly rec- 
omize this and through support by this bill may bo able better to lend 
a hand. 

NEW INSTITUTIONS 

Then turning to the question of new institutions, it is difficult, if 
not impossible, to foresee the kinds of institutions and institutional 
apangoments which will turn cut to bo most effective. Every State is 
different and has somewhat different problems. 

Individual capabilities and interests of people are more important 
for success than is the kind of institutional arrangement. This lieing 
the case, it seems to me desirable, in respect to institutions, to leave the 
matter up to the States. 

There will certainly need to be a highly competent group somewhere 
in the State organization that can help plan the systems analyses and 
see that the money goes to those problems and studies where the need 
for help is greatest and the chances for accomplishment most 
promising. 

One possibility might be for a State Governor to have an office of 
science and technology supported by science advisoi-y group just 
as is done at the Federal level. This might be a very significant step 
toward prompt application to public problems of all the great scientific 
and technological accomplishments of the last two decades. If such 
offices were established they would bo ideally suited for the stimulation 
and administration of a program to accomplish the objectives of 
S. 2662. 

The space age technological accomplishments, in particular high 
speed computers, will make it possible to study large and complex 
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systems in. quite sophisticated ways. The decisions will be the better 
much waste of effort will be avoided in action programs 
which follow. The time required to reach the desired goals will still 
be long, but the way is sure to be surer. 

^ Senator Nelson. At Johns Hopkins you have a graduate program 
in operations research, is that what it is called ? 

Mr. Geyer. We have a Department of Operations Research. This 
i^d to be the Business Department in the Engineering School, but 
there are many different groups in the university which are doing 
systems analysis and operations research type of studies. 

^ My own department is the Department of Environmental Engineer- 
ing Science. We have a new man, very expert in this field; he has a 
computer cons^e right in his office connected to a computer here in 
Washington. The students use this and he uses it. He is already 
getting support— in this case from the Public Health Service— for 
systems analyses studies of solid waste disposal systems. He is getting 
support in the form of a training grant to train people for this kind 
of work. I don t know how many consoles, for example, there are at 
the Homewood campus but I understand about 20 are now in different 
aepartments. 

• Nelson. What is the situation in the academic institutions 

in tins country m terms of programs of the nature that are being 
carried on at Johns Hopkins with the objective of training systems 
engineers? ® 

Are many institutions engaged in this now ? 

Mr. Geyer. Well, they are very rapidly becoming engaged in this 
kind of a^ivity. Some of the schools, for example, 1 know that 
Harvard, Cornell, Northwestern^ and the University of California, 
have all been in this area for quite some time and many of the other 
schools are getting busy as fast as they can. 

Senator Nelson. Is there any national register anyplace where we 
would get a list of the schools in the country that are engaged in 
training systems ® 

Mr. Geyer. Not that I know of. It would be useful to have such 
a list. 



- Net^on. We need an analysis to find out what is going on in 

institutions. ^ ^ 

Mr. Geyer. Exactly. 

Senator Nelson. How do wo find out what institutions are doing? 
J travel through the academic world and bring them out ? 

Mr. Geyer. No, I am sure that there are various associations of 
university administrators and of professors in the academic field, 
which could find this information out very quickly. I do not know 
that It IS not available, it may be available but I last do not know 
of it. 



Senator Nbi^n. In training people in systems analysis, systems 
engineers, wliatever you wisli to calf them, what kind oiE program is 
engin^i^? factors go into academic programs for training systems 

. i. * 1 ^ we are taking the approach that we are training 

in luy particular case, environmental engineers, sanitary engineers 
and biolomsts and people who are going to work with pollution prob- 
lems and water supply problems, and waste disposal prob- 
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lems. We are teaching them the systems approach to these problems 
so that tliey become systems engineers or systems oriented themselves. 

Senator Nelson. So, they are not only technically and academically 
mialified in the specialty but they also have some additional education 
that teachers them the systems approach to the particular specialty 
in which they ere lieing trained, is that correct? 

Mr. Geyer. Tliat is right, sir. In order to study a systems analysis 
approach to a problem you have to study a problem. Now in our 
case, the problem is ( *\^ironmental control. Over in what used to 
be the industrial engineering and now is operations research, they ap- 
ply it to all kinds of industrial problems. And in electrical engineer- 
ing the systems approach is applied to all kinds of electric systems with 
which they are concerned. 

Senator Nelson. In your environniental program, are you edu- 
cating people in a large numlier of aspects of environmental prob- 
lems— air, water, ecology, all of these? 

Mr. Geyer. 7'hat is right. ^ We have two biologists in our depart- 
ment who are cooperating with other biologists in tlie university to 
develop studies of the type that you are talmng about, the effects on 
ecology of natural waters, of pollution. The department is primarily 
oriented toward water problems, we do not have an activity in air 
pollution, for example. 

Senator Nelson. And then when your students have graduated 
where are they going? I know they will go a variety of places, but 
W'here do they expect that their talents are going to be used? 

Mr, Geyer. The students tliat we are most proud of — ^Dr. Pierce 
Linaweaver was offered a very fine job with the IBM Co. to 
set up a systems approach to a water resources problem in that com- 
pany, but ho received ^ White House fellowship and is in Secretary 
TJdall’s office. 

Most of our doctoral candidates have gone into teaching. Some of 
them are in charge of tiie Water Pollution Control Administration 
laboratory activities, some of them are involved in the new water re- 
source research institutes and centers set up by Interior in each of the 
States. 

I did not bring with me a list, but they are all in very important 
positions, primarily in the academic field. This is a problem, there is 
such a great need for trained people to get new programs started that 
venr few of them in our field, at any rate, get out into practice yet. 

Senator Nelson. Back to the suggestions you were making about 
allocations of funds to State governments. I would guess that it is 
probably assuming Congress wore willing to support some proposal 
for the Federal Government to become engaged in this field of aiding 
wgional planning commissions and States an^^ f'ities and various groups 
in developing expertise and understanding in the field of systems anal- 
ysis, I would guess that it is unlikely that— this would be just my 
j^ess— they are going to be willing to fund for it with activity in 60 
States at once. 

What we are seeking to do as the bill is drafted, is to constructively 
tackle the problem and at the same time have it acceptable to the Con- 
jwess, and it has been suggested and discussed some this week that 
there might be created a national commission, I will not attempt to 
identify how you create it, but assuming there was the right personnel. 
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and that through this that you would authorize this commission, for 
example, to contract with profit and noni>rofit poups and individuals 
in universities, in the nonprofit organizations that are doing planning 
and systems analysis now, as well as the profit ones, and then attempt 
to identify some the best way to tackle this problem and then give 
grants in that fashion. 

I suppose, I am sure that out of that all of the problems that you 
have raised here and others raised here would be brought up — the 
shortage of training personnel which would, I assume, indicate to the 
commission that there ought to be some funding or assistance in this 
field, and since we are going to be dealing with live, active institutions 
and State and local governments, with the personnel who are already 
there, that it probably makes go^ sense to set up some kind of train- 
ing program that they could participate in. 

Mir. Gbter. Yes, sir. 

Senator Net^n. Maybe send their budget director and various 
others from their agencies and departments to some courses—tJ months, 
or whatever we think feasible 

Mr. Gbyer. It would be highly desirable; I am sure that they would 
jump at the chance to do this kind of thing. 

Senator Nelson. Now, could you take a budget analyst, whether 
he be out of the department of public welfare or out of the budget bu- 
reau of the State or anybody else who is in the planning or manage- 
ment side — are we prepared in any of our academic institutions to take 
some of these people and give them a course of 3 montlis or so that 
would be of value ? We are not expecting to make systems engineers 
out of them but at least what we have to do is demonstrate to a number 
of people in the appropriate areas the value of systems analysis so that 
th^ will have an idea of how it ought to be apj poached; 

Could you . 0 something in the academic institutions in 3-month 
courses? 

Mr. Geyer. I think some are already doing this and I am sure 
others would be delighted to cooperate in this kind of activity. I do 
not believe there would be any problem at all in doing this. If there 
were some central group that were stimulating it and encouraging the 
public agencies on the one hand to send their men and helping the 
university with the financial problems that are involved, the program 
should be successful. You probably would not want to make pro- 

g ramers out of people like this but they should know enough about 
ow computers work to appreciate what can be done with them, and 
this may involve actually some use of computers. 

All our students now work their problems on a computer, not that 
they could not work the same problems otherwise, but they do this as 
a training mechanism. 

Senator Nelson. Have you had the opportunity ever to examine 
any of the work being done by the various regional planning com- 
missions around the country? 

Mr. Geyer. It has been some time since I have been involved in any 
of these activities. I Imow of them kind of by hearsay but not by 
direct involvement. 

I know that they are concerned with regional problems much more 
toaay than they have been in the past because it has become apparent 
as metropolitan areas spread across so many jurisdictions mat the 
solutions cannot be found by any single jurisdiction. 
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Senator NrjjsoN. It has also been suggested here that it might be 

E ossible to set up by region some teams or systems analysts who would 
e available as advisers, consultants, and so forth, in areas broader 
than one State. 

Does that idea seem to have any validity? 

Mr. Gbyer. I think when the problem crosses State boundaries it is 
almost necessary to do this. There is no point, really, in studying air 
pollution in Manhattan unless you look at what is going on in New 
Jersey and Long Island and pretty soon m^ be you will have to look 
at what is going on in Philadelphia and Baltimore to see what the 
effect on the character of the air is on up the line. Eegional studies 
are very desirable. 

Senator Nelson. I appreciate very much your excellent testimony 
and appreciate your taking the time to come over here and give us 
your help this morning. 

Mr. Geter. I thank you for the opportunity. It has been a 
pleasure. 

Senator Nelson. Thank you. 

We will take a 5-minute break for the reporter. 

( Wliereupon a brief recess was taken.) 

Senator Nelson. Our next witness will be Prof. Kathleen Archi- 
bald, assistant director. Public Policy Besearch Organization, Uni- 
versity of California at Irvine, Calif. 

Professor, we appreciate very much your taking your time to appear 
before the committee today. 

You have a prepared text, do you ? 

STATEMENT OP MISS KATHLEEN ARCHIBALH, ASSISTANT BIREC- 
TOR, PUBLIC POLICY RESEARCH ORaANXZATION, UNIVERSITY 
OP CALIPORNIA, IRVINE, CALIP. 

Miss Archibald. Thank you very much, Mr. Chairman, for the 
opportunity to appear before the subcommittee. 

1 thought I would just summarize the main points of my statement 
in speaking before you. I think probably the two points that may be 
of most interest in connection with the Public Policy Besearch Orga- 
nization at Universitv of California, Irvine, are- — 

Senator Nei^on. What does that mean, by the way, “Public Policy 
Besearch”? Wliat is the area — everything? 

Miss Aroiiibald. In general, what we are talking about is an in- 
terdisciplinary, systems approach to problems of public policy. By 
this we mean a careful look at the alternative choices in public policy, 
including the reformulation of policy problems and possibly the 
invention of new alternatives. So, in other words, generally, systems 
analysis and, in particular, systems analysis as that term has been used 
by the Band people. 

In terns of the areas wo plan to work in, this is open at the moment — 
primarily in domestic areas. We also expect, though, to do some work 
m international security and international development. 

I am afraid I cannot give you information derived from prior oper- 
ating experience because we really are just beginning to get going, 
but in planning the organization 
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Senator Nelson. This is one department ^Yithin the institution. 

Miss Archibald. Right; it is not connected with any particular ac- 
ademic department, it is an all-campus organization and actually our 
charter suggests wo also draw on faculty resources from the other 
campuses of the University of California, so in that sense we are 
all-university as well as all-campus. 

Senator Nelson. You may read and/or extemporize, proceed as 
you would like to do. 

Miss Archibald. Fine; I think I will start by reading and shorten 
it somewhat. 

People interested in the problems and potentials of policy-oriented 
research have often noted that there may be a need for new organiza- 
tional fomis to encourage and conduct such research and to aid in the 
dissemination of its results. 

For instance, this was mentioned in the Bell report, prepared l>y the 
Bureau of the Budget several years ago; it w'»s also mentioned in the 
testimony before this subcommittee in May of 1906. 

What may be of particular interest to you is the fact that the public 
Policy Research Organization is a new kind of structure. It difers 
from other existing research organizations in several ways. It is a 
hybrid, falling somewhere between the traditional university research 
institute and the nonprofit advisory corporation. 

It has two primary objectives ; (1) to undertake long-term programs 
of policy research and analysis in several substantive fields, such as, 
education, international development, and social welfare; and (2) 
to establish educational and training programs in the field of policy 
research and analysis. The training program will be connected both 
to the academic curriculum within the universi^ and to ongoing 
policy research programs within the Public Policy Research Organiza- 
tion. 

I mentioned earlier what we mean by policy research and analysis, 
so I won - go over that again. I might add, however, that there is a 
pmblem of labeling. The field is still young enough that people use 
different labels to refer to it, or sometimes the same label to refer to 
different things. I noticed in listening to Professor Geyer’s testimony 
that he was referring more to what I would call systems engineering 
and I think a distinction can be made between systems engineering and 
^sterns analysis. Systems engineering is a much more established 
field. For instance, I will mention later some of the questions we 
have about how you train people in systems analysis or policy research, 
whereas in systems engineering they know how to train people and 
they have been training systems eng_.._jrs for some time. The more 
social science side of the systems approach is a newer field and it is a 
little bit more difficult to see how you shoulcl go about training. 

This brings me to another point of difference between PPRO and 
existing organizations. This is in the approach we hope to develop 
and the way it will differ from at least the past work of existing 
organizations. The disciplines most involved in the development of 
systems analysis have been economics, engineering, statistics, andj to 
a somewhat lesser extent, mathematics and some of the physical 
sciences. The social sciences, other than economics, have b^n very 
little involved in the systems analytic approach altnough they have 
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been developing their own distinctive approaches to applied work, 
particularly to practical problems at the level of the community and 
smaller groups. ^ 

Wo hope it will be possible to develop a better articulation between 
systems analytic approaches and the social sciences, since the special 
expertise of, for instance, sociolo^, anthropology, and social psy- 
chology, seems to bo particularly relevant in understanding and coping 
with many of our domestic problems. 

^ To give you a little background on this program: The idea of estab- 
lishing a new kind of structure to conduct policy research and analysis 
developed out of a feeling shared by many people within the Univer- 
sity of California that the university had both increasing opportunities 
and increasing responsibilities to provide expert advice on public 
choices between and among policy alternatives. 

Ex-President Clark Kerr set up an ad hoc committee, composed of 
faculty members from all campuses of the university^ to explore the 
desirability, feasibility, and possible design of a policy research or- 
ganization. In his letters of appointment to committee members he 
stated : 

A structure for policy research should be complementary to, rather than com- 
petitive with, the teaching and basic research functions of the University. It 
may need to be quite different from our usual research Institute In Its relations, 
both to the world outside the University and to the people within the University. 
At the same time. It should be designed In such a way that It cnn help and not 
hinder the research of Individual . *oulty members and the education of graduate 
students. 

This committee was chaired by Roger Ravelle, who is now at Har- 
vard and was then the dean of research at the University of Cali- 
fornia, and I served as a senior staff member to that committee. 

^ What we set out to do was first to attempt to est-ablish the condi- 
tions that have facilitated the conduct of policy research and analysis 
by looking at the past experience of other organizations. We looked 
at programs that liad been successful, and programs that had been un- 
successful, and tried to account for some of the differences. 

We paid particular attention to the nonprofit research corporations 
which had established the field of systems analysis and had done the 
best work in the area. The preeminent example here seems to be the 
Rand Corp. 

We then looked at the problems of conducting this kind of work 
within traditional university structures. Finally, we attempted to 
design an organization that would bo linked closely to the university 
but would also reflect some of the best features of the nonprofit 
corporations.^ 

I will outline the basic requirements we identified as being impor- 
tant to the conduct of good policy research, and. then mention some of 
the difficulties we felt would be encountered in meeting these require- 
ments within a standard university setting. 

1. Independence. Independence for a, researcli organization is im- 
portant to best serve the client’s needs, to obtain a good staff and 
maintain their inter^t and morale, and to contribute to the long-run 
welfare of the Nation. 

Independence is not simply the freedom to tell a client something 
different than he wants to hear, nor is it necessarily the freedom from 
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having any client. It is the freedom to say “3STo” to some jobs and 
some clients and “Yes” to others, as well as the ability to initiate re- 
search when no client is currently interested in supporting it. 

It should be mentioned that having independence is not quite 
enough, a policy research institute also has to be seen as being inde- 
pendent, to^ have an image of independence. 

2. Stability. Systems analysis or policy analysis has been at its 
best when performed within the context of a long- term, continuing 
research and advisory operation. People from Afferent disciplines 
have to learn how to work with each other— or, perhaps more accu- 
rately, whom they can work with. The organization has to develop 
some depth of expertise in its areas of specialty. A working rela- 
tionship with appropriate policy and operating agencies has to be de- 
veloped; and cfecision akers have to develop their own methods of 
utilizing analyses. All this takes time. The one-shot project is sel- 
dom much help to anyone. Thus, a policy research organization 
under ideal conditions should have the kind of stability needed to 
think in ternn^ of 5- or 10-year programs in particular areas. 

3. Flexibility. Probably the most essential aspect of flexibility is 
being able to modify the size and composition of the professional staff 
to meet the n^ds and dcm.ands of changing research commitments. 

With a very large staff you get into a problem of getting enough con- 
tracts to meet the pajrroll. If you have a very smSil staff you become 
very limited in the kinds of work you can take on. We thought tlxe 
id^l arrangement might be to have a small versatile staff, particularly 
skilled in the methodology of policy research, and then a larger pool of 
people with diverse expertise that can be drawn upon fairfy flexibly. 
We nope to draw upon the expertise of faculty members on all campuses 
of the University of California in this way. 

Senator Nemon. You are planning to do contract research? 

Miss i^oiiiBATJ). This is planned to be primarily a contract research 
corporation, the initial support, the “seed capital” comes from the Uni- 
versity of California. 

Senator Nelson. Does it remain an integral part of the university ? 

Miss Aechibald.^ Well, the word wo have been using to describe it 
is to say it is a semi-independent part of the iiniversity. Perhaps if I 
could leave that for the moment — ^I do get into it more specifically 
later, as to how it looks different from the ^andard university institute 
whic 's our standard research unit. 

SenuL ^ Nei.son. All right, if I don’t understand then I will ask 
this question again. 

Miss Archibald. Fine, I think that will be answered later. 

4. Significance. It perhaps goes without a saying that one require- 
ment of a policy research program is that it do significant work, that 
is, work that contributes something of importance to the policy issues 
of our day, or of tomorrow. 

There is no way of guaranteeing significance but there are ways of 
encouraging it: by having first-rate research people: by maintaining 
good external relations, particularly with responsible decisionmak- 
ers ; and by providing a setting that facilitates significant work. Two 
fac ‘ts of such a setting are (a) to have the flexibility to move into new 
lines of inquiry when problems are anticipated but before they are 
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salient *\s policy issues, and, (&) to maintain several major interdis- 
ciplinary programs concerned with long-term policy issues or problem 
areas. 

This is not meant to suggest that short-term projects are intrinsically 
of lesser significance, nor that a policy research program should avoid 
working on short-term projects. Both short- and long-term policy re- 
search IS important, but long-term work takes on greater significance 
because it is more diflicult to handle intellectually and to sustahi 
financially and thus tends to lose out by default. 

5. Interdisciplinary work. For most policy problems, interdisci- 
plinary research is required and this commonly means a team approach. 
Although the interdisciplinary approach is oiten accepted in principle 
it is difficult to realize effectively in practice. Because it “does not come 
naturally,” a policy research program has to pay some attention to 
the means of facilitating interdisciplinary work. 

6; Access. The main purpose of policy research is to contribute to 
policy and this means having access to policymakers. A policy re- 
s ' • jh program should have both formal and informal avenues of 
e-VA5Ss; formal, through doing at least some cooperative research, that 
is, research on contracts; and informal, through individuals on the 
staff who are known and respected by polf* / officials. Time and effort 
must be expended on both internal standards and external relations 
to maintain effective and mutually beneficial w’orking relationships 
with clients. 

"When we looked at the difficulties or ease in meeting these require- 
ments within a university setting it very quickly beeamo clear that 
standard academic organization and academic tradition poses problems 
for policy research. 

It was not by accident that systems analysis developed within the 
nonprofit corporations rather than within the universities. The key 
problem is that the organization of universities is very largely deter- 
mined by the traditional disciplines and the disciplinary boundaries 
can often be quite rigid. 

Further, the incentive .structure of the university primarily rewards 
those faculty who contribute, tlirough publication in scholarly jour- 
nals, to the advancement of basic knowledge in their own discipline. 
Not only does policy research tend to be interdisciplinary but also it 
tends to have a lower publication-to-effort ratio tnan puixi or basic 
research. 

Kesearch within universities is typically conducted under the ad- 
ministrative aegis of a research institute or center. These organized 
research units do not I’cfiect disciplinary Ixunidaries in the way rtuit 
department do: nevertheless, they do not seem to provide the re- 
quisite corditioiis for the conduct of interdisciplinary researcli and 
analysis. The majority of university research institutes and centers 
put primary emphasis on individual resoarch and scholarly publica- 
tions. They often become the center for multidisciplinary discussions, 
but they are seldom the source of interdisciplinary teamwork. And 
research that combines the efforts of Iwth the physical and social sci- 
ences is almost nonexistent in university settings. 

This suggested to us that an organization designed for the conduct 
of policy research would have to deviate from the standard institute 
pattern. 
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If it is somewhat difficult to do this kind of work within a univer- 
sity setting then it might be asked: Why should policy research and 
analysis be connected with a university? What are the benefits to 
policy research and to the univei-sity from such a connection ? 

I think probably the most important thing is, as seems to be very 
clearly the case, there is this need for trained personnel and the logical 
place to train people is within the university. And it is difficult to 
train people unless you are actually doing this kind of work within the 
university. 

The second thing is that major academic institutions— and particu- 
larly State universities supported by public funds — have a responsi- 
bility to contribute to more effective public policy. 

A third thing that at least entered into our decisions in thinking 
about the xmlicy research organization was that it seemed that a uni- 
versity setting might be able to minimize some of the problems that 
the nonprofit corporations experienced. Ifj from the point of view 
of policy research, the traditional university institute is tied too closely 
to the academic structure, then it could be^ said that, on the other 
hand, the nonprofit corporations have sometimes suffered from being 
tied too closely to governmental agencies. The nonprofits have had 
some problems in attaining and maintaining both independence and 
signifmance for this reason. 

Government agencies are bound to exert some pressures on orga- 
nizations that are doing research for them; these pressures will be 
greater if the research organization is wholly supported by one Gov- 
ernment agency. Many of these pressures are quite legitimate; the 
agency needs some help on a problem and hopes to get that help from 
its research organization. Nevertheless, some of the^ pressures have 
to be resisted by a research organization if it is to maintain the quality 
and independence of its work. Certainly those pressures to come up 
with conclusions and recommendations supportive of the preexisting 
views or positions of the client agency fall within that category so 
do some of the pressures to do short-term, rush projects to meet im- 
mediate needs. 

While it is important for a policy research organization to work 
closely and cooperatively with Government agencies, one of the great 
values to a client of an outside research organization is its ind^end- 
ence and its attention to long-term and fundamental problems. Client 
agencies confronted with crises from day to day often forget this, 
and a research organization too closely tied to a client may also be 
prone to forget it from time to time. 

An additional liability that some of the nonprofit corporations have 
had is that of being relatively isolated from any larger intellectual 
community. It should be to the benefit of both policy research and 
basic research that they not become so insulated from each other that 
reciprocal influences cannot be exerted. 

A fourth factor suggesting a university connection is that perhaps 
the best way of assurir^ the increased use and further development of 
systems analytic techniques and related approaches is to securely link 
this field to the institutions of higher education. Here, I think, it is 
not just a matter of training people but of increasing the acceptance 
and legitimacy of the field. 
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Now to the question you raised earlier about the structure. As I 
mentioned, it is a hybrid structure, in some ways it looks like a non- 
profit corporation and in other ways like a university institute. 

It looks like a noimrofit corporation in that it will have its own 
full-time research staff; in selectin/y research programs on the basis of 
their relevance and utility to the solution of current and future public 
problems; in doing interdisciplinaiy work invf>lving the physical 
sciences, engineering, and the social sciences; in developing a re- 
search strategy that will pay attention to the rhytlims and needs of 
government as well as to the rhythms of academia; and in being 
concerned about developing the in-house capabilities of client agencies 
it works with. ^ 

^ university institute in having a relatively 
small full-time research staff and in drawing flexibly on faculty re- 
particularly the Irvine faculty, but also the other campuses 
of the University of California; in mamtaining close contact with the 
academic departments; in contributing to formal educational and 
trainmg programs; and in concentrating on fundamental problems 
and the development of the state of the art. 

Does that answer your earlier question as to the structure? 

Senator Nelson. Not that it is pertinent to these hearings, but, is it 
still an in^itution within the jurisdiction of the management of the 
university? ® 

Miss Archibald. Very much so, yes. 

We will pay some particular attention to problems at the State and 
local levels. California, with its size and growth rate, provides an 
ideal social laboratory. Also, our location in Orange County means 
that we are in the middle of a new and rapidly developing urban 

COlXljPlBX • 

We are fortunate in California in having considerable interest in 
and experience with research and analysis in both the executive and 
legislative branches of the State government. The further develop- 
ment of this interest and expertise would seem to be imiiortant to all 
parties concerned. 

One way of developing both the in-house capability of the policy- 
making agency and the policy sensitivity of the researchers and 
analysts is to work out a ^stem whereby the analysts spend some time 
agencies and government personnel spend some time in 
the research organization. W^e hope to oe able to work out such an 
exdiange and we are currenthr exploring the potentialities here. 

Diming your heanngs in May, both Mr. Enthoven and Mr. Eowen 
mentioned that we do not yet have a clear idea how best to train people 
for systems analysis. ^ Since Mr. Enthoven and Mr. Eowen are prob- 
^ L X ® people hi the country who have given most thouAt to 
such trO/ining and have had most experience with setting up programs, 
thw have indeed pointed out a serious problem. 

Public Policy Eesearch Organization expects to start a training 
program on a modest scale within the next 2 years. We plan first to 
take a caretul look at some of the training programs that are now in 
lo^r^ from their experinece and, as well, to pay some 
attention to the teaming function that Eand, in fact, has performed 

so well for many years even though it has not been a formal training 
institution. ® 
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There seems to be, as of now, general agreement on two of the in- 
gredients needed for training ; (1) a strong and quantitatively oriented 
training, perhaps not solelj); in one discipline but in relevant aspects 
of several disciplines; (2) involvement in the actual conduct of sys- 
tems analysis and related research. 

A third possible ingredient would be some experience in working in 
a governmental agency. Even if these are the right ingredients, we 
still do not have a recipe that tells us how to mix them or in what 
amounts. When should a student start on such a program? At the 
beginning of his graduate career, in the midst of it, or perhaps at 
the postdoctoral level? How much time would be r^uired? Can the 
time be shortened by use of such devices as case studies, possibly simu- 
lation, and other such techniques? 

The{^ are important questions since the successful use of systems 
analysis at the State and the local levels is dependent upon tlio avail- 
ability of training both for people already within government and for 
younger people who will become those to be hired by State and local 
governments in future years. 

^ I am pleased that the discussions on this bill are helping to shed some 
light on the problems in this area. 

Senator jNelson. I take it one of the key functions of your institute 
will be to train systems analysts ? 

Miss Archibald. Right. We will start the research programs first: 
however, since that is our second function and it should bo established 
before the training program. A little bit before, a year or so. 

Senator Nelson, What have you projected as your objective in terms 
of numbers that you will train annually ? 

Miss Archibald. We have not projected that figure yet. I would 
think we would start relatively modestly. The ffniversity of Cali- 
fornia at Irvine is a new campus, we are only in our second year. I 
would think the growth rate in systems analysis would be rather 
similar to the general growth rate. I would think a beginning in this 
ana would be about five or six students. 

^ Senator Nelson. You will be training analysts in any and all dis- 
ciplines in that area. 

Miss Archibald. Right, and we also hope both to provide training 
for degree students who want to get — don’t know what the degree 
would be in — ^but who want to get a deg^’ee program, and also for peo- 
ple who have been out working in government agencies and want to 
come back for some training. 

And another thing that has interested us as well: the interest in 
foreign countries in getting training in systems analysis is increasing 
and we would like to make our programs open for people from abroad 
as well as to American citizens. 

Senator Nelson. Will your capacity to train analysts depend upon 
the number of contracts you have, or will you be running a separate 
academic program along with your contracting work ? 

Miss Archibald. Wml, the academic program will be very much in 
conjunction with the acader.uc departments, and the training func- 
tion would not be supported out of contracts. 

Senator Nelson. Will not? 

Miss ARCiiiBALp. Will not be supported out of contracts. 

Although it will be important to have a strong ongoing research 
program before we get too much involved in training functions. 
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Senator Nelson. Do you have any views on what is the best way in 
which the Congress could draft a proposal that would help implement 
the utilization concept of systems engineering by local, State, and re- 
gional, and other governments aroundthe country ? 

We have two bills before us, I do not think either one of them is the 
answer. 

The one I drafted simply aims at following roughly the policy of 
701 grants to be made by the Congress for jdanning purposes — re- 
gional, city planning, and so forth. I am sure there are better ways. 

The other one establishes a national commission which would evalu- 
ate the problem. 

The question is: Wliat would bo the best legislation, perhaps the 
best method to adopt when Congress is preimred to do so, to give grants 
and. aid in the mc6t effective fashion to induce the use of the systems 
engineering techniques at various levels of government? 

Miss Archibald. I have only read the nrst of the bills you men- 
tioned, the bill you drafted. It seems to me important, in terms of 
longrun purposes, to think about ways to get the most mileage out of 
the money, to use the first grants to prime the pump in order to get 
continuing programs and continuing interest at the State l«vel. 

In large part I would agree with Professor Geyer’s comment that 
one of the key things will be to have a body of experts within the State 
or local government, monitoring work done outside the government 
and doing in-house work. This development of in-house capability at 
the State and local level seems ve:^ important. 

I think I might disagree with Professor Geyer on his suggestion not 
to worry too much about institutional arrangements. This may come 
out of my discipline. I am a sociologist and I think institutions are 
important. It is not just a matter of individuals being interested; it 
is also a matter of institutional arrangements that channel, develop, 
and mobilize their interests. 

I think the key one of those institutions is the one within the user 
agent — ^liaving in-house capability. 

Related to that would be not trying to scatter the money too thinly 
among the 50 States, which I think you do not plan to do. It might 
be possible to have some criteria concerning lon^^n impact built into 
the process used to select grantees. Organizations suomitting pro- 
posals could bo asked to pay explicit attention to the way their xiroject 
would have longrun impact on systems analysis. ^ This would turn the 
worry about tins question over to those organizations who are actually 
doing systems analysis. That might bo a possibility. 

Senator Nelson. Professor Gejrer thought it would bo feasible to 
provide some training in academic institutions in a brief period of 
time, maybe 3 months, for example, to budget analysts and administra- 
tors in various levels of governments — city. State, and local — to give 
them some good idea of the concept of systems engineering and so: e 
idea of what tools are available so that they would men be in a position 
to do something about implementing such a system even if they were 
not analysts themselve,s. 

Miss Archibald. I think that is an excellent idea. The reason we 
had thought about making training programs available to profes- 
sional people already working within public agencies was because this 
was one of the very great needs. Such a training program would 
have to meet their requirements and might have to bo fairfy short. 
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Senator Nelson. Do I remember eorroctly from your testimony that 
y^ou would intend to invite exchanges between your own personnel 
to work in Grovemment or private areas and vice versa for tlie 
exchange of orders ? 

Miss Akchibal’). Yes. This is not an ongoing program. We just 
^re exploring it now, but this one we think has a great deal of advan- 
tage to it. This would certainly be tied into a training program 
as well. 

Senator Nbt^n. I appreciate very much your coming here today 
an^our very fine testimony. 

Thank you. 

Miss Argiiibald. Thank you very much, Senator. 

Senator Nei^on. Our next witness was to be Leonard Woodcock, 
vice president of the International Union of the United Auto Work- 
'ors, and he is grounded in Detroit whore they had some snow. 

Mr. Frank Wallick is here from the United Auto Workers, on the 
legislative side. 

Frank, would you like to present Mr. Woodcock’s testimony ? 
rSTATEMENT OF FEANK WALLICK, WASHIMTON LE(3-ISLATIVE 

VVVVVQVWPAfVTXn? TTKTWPTI A TTTnWfVRTT TT ATTPHOPArn? A- A^tPT- 

CXJLTXmAL IMPLEMENT WOEKEES OF AMEEICA, AFL-CIO, ON 

BEHALF OF LEONAED W002MJ0CK, VICE PEESIBENT, TJNITED 

AHTOMOBILI^ AEEOSPACE, & AOEICULTXJEAL IMPLEMENT 

WAPirPPtt AT? ATUTPPTAA AT?T-_-ATA 

Mr. Wallick. Senator, I am sorry that systems engineering has not 
■found a better way to get from Detroit to Washington in a snowstorm. 
Mr. Woodcock was anxious to be hero and I have discussed the testi- 
mony with him a great deal and I know that lie regrets that ho cannot 
heherew 

I am Frank Wallick, the Washington legislative representative of 
the Unit^ Automobile Aerospace, & Agricultural Implement Workers 
•of America, AFL-CIO, and 1 would like to present Mr. Woodcock’s 
statement. 

On behalf of our organization, let me say first we do support the 
■objectives of the Scientific Manpower Utilization Act of 1967, S. 430. 
One of Mr. Woodcock’s responsibilities as an officer of the tJAW is 
to represent our membership in the aerospace industries, some of which 
have expressed interest in and support for this program. 

We in the UAW believe that systems analysis, systems engineering, 
and systems management can give the American people new insights, 
new ideas, new directions, and new hope in grappling with many of 
the perplexing problems of our time. 

At the risk of being trite, if our technology can hurtle a man through 
space around the world in 90 minutes, we can and must find better 
and easier ways to get to and from workj design and build cheaper 
■and better hom^ to live in, rebuild our cities, clean up our air and 
water, reduce crime and rehabilitate criminals, and improve the quality 
of life for all Americans. 

Senator Nelson. We might even be able to make microphone sys- 
tems work. 
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Mr. Wallick. Some critics of tlie systems approach argue that com- 
puters will not tell us anything new. To some extent this is correct. 
The real genius of the systems approach, as I see it, is a wedding of 
the many disciplines of the social and physical sciences. 

By working together on a team basis, sociologists, mathematicians,, 
and many other scientists can apply their special insights to finding 
new solutions to old problems that bei, 3 t mankind. 

The problems are urgent. We support S. 430 because problems 
of air and water pollution, transportation,^ education, and he decay 
of our major cities urgently need our attention. 

It has been demonstrated again and again that the social costs of 
neglect far outweigh the investment required to deal with these 
problems. ^ 

We realize a very tight budget situation faces the Nation at this 
very moment. There is undoubtedly some reluctance by some in- 
dustries to encourage Government spending for programs outlined in 
S. 430 because of the high priority of defense matters. This, if true, 
is a tragic mistake. 

It is our deep conviction this Nation is strong enough to have both 
guns and butter. We believe investments made in education, the wars 
on poverty and pollution, and in the rebuilding of our cities are of 
immense importanC/O and must not be postponed. 

The kind^ of outlays we need for education, pollution control, and 
transportation are mere fractions of our ever growing gross national 
product. 

Aerospace know-how is a great national resource. Aerospace tech- 
nology is not the property alone of the various industries who manu- 
facture space hardware. This magnificent technology which resulted 
from the impetus of the space program and from the demands for na- 
tional defense, is the property of all the American people. 

It is the American ^-axpayer who jmys the research and develop- 
ment bill that makes oar space spectaculars possible. This subcom- - 
mittee is well aware of the vast amountsj£ tax money poured each 
year into research and developnient for^jiace, defense, and other 
Government programs. 

^ We strongly believe this brilliant engineering talent and organiza- 
tion should be used to improve the quality of t>*e life for all Ameri- 
cans, not just for space and defense. 

Tie space program may bo tapering off. Last Sunday’s New York 
Times, in a long, front-page stoiw indicated plans for landing astro- 
nauts on the moon by 1970 “has plunged space planners into an urgent 
debate over where to aim next.” 

Mr. Chairman, it seems obvious to us that one of the targets for the 
space industry should be improvement of our environment here on 
earth by using many of the same facilities, technology, and manpower 
used for reaching the moon. 

It is estimated that a man landing on Mars program would cost 
$100 billion and could be completed by the mid-1980’s. A small frac- 
tion of this sum would go far toward improving our ground trans- 
portation systems and catching up with the housing and school needs 
of the people of the United States. 

Labor has a stake in an expanding economy. Much of our en- 
thusiasm for the systems approach in dealing with social problems 
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results from the plaiix fact that many of our members are employed 
by the space companies and these people face the grim prospects of 
unemployment unle^'i new opportunities present themselves if the 
space program is reduced in size. 

Employment, for instance, at the space division of North Ameri- 
can Aviation, a UAW employer and a prime Ai>ollo contractor, has 
droj^ed from 35,000 to 20,000 during the past year. If this down- 
ward trend should continue, our members face serious unemployment.. 

The UAW has always felt that employment opportunities, despite 
the hazards of automation, will grow with an expanding economy,. 
In the words of the Automation Commission Report, “the basic fact 
is that technology eliminates jobs, not work.” 

Employment will certainly improve ijE aerospace technology is 
applied to social problems. 

Systems teams should include x>eople with horsesense. We have 
already said the genius of systems analysis is the happy combination 
of scientists working together from many specialties. 

We also feel it can be demonstrated that persons with special knowl- 
edge, but perhaps limited education, can make a valuable contribu- 
tion in developing essential information which goes into a systems 
analysis of a particular problem. 

In the city of Detroit,^ for instance, the anti-poverty program used 
representatives of Detroit’s poor in developing an inf ormation profile 
used to evaluate the Detroit program, using the techniques of plan- 
ning-programing-budgeting system characteristic of the systems 
approach. 

I am attaching a special memorandum describing this so the sub- 
committee can better understand it. 

We feel systems analysis would bo wise to include in early plan- 
ning the special insights of people from the ranks of organized labor 
where this is practical. 

Since S. 430 involves the systems approach in dealing with social 
problems, it is particularly important to get people wifli direct and 
immediate insight into the various problems. 

Obviously, trained scientists must be relied on for the major techni- 
cal work. But there may be many instances where poor people, work- 
ing i>eople, and people with ordinary, oven humdrum experience can 
make a significant contribution to a systems team. 

Experimental grants will stimulate industry. It is our conviction 
the aerospace industry will not get into work of social consequence 
unle.ss it can bo assured of some continuiiv interest by the Federal 
Government. 



It is my hunch that if, let us say^ Congress decided today to appro- 
priate $1 billion to clean up the Mississippi River from Minnesota to> 
the Gulf of Mexico, there would be a clatter of competition for that 
largo amount of Federal money by many of our most sophisticated and 
advanced technological systems group. 

The same thing thing would happen if Congress decided to launch 
a mass production iow-cost housing program, using the systems 
approach. 

One major aerospace industry demonstrated by systems analysis and 
systems engineering that aerospace technology could be used to vastly 
improve the construction of school classrooms. 
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However, the materials used in this construction were apparently 
more costly than commonly u^^ materials. The maintenance of tha 
new building was vastly superior to the old-fashioned schoolhou^s i30 
that once these schools were built they could outlast conventional 
buildings. 

This aerospace company, however, was discour Aged from embark- 
ing on this useful work and was unable to compete even though it 
made a vastly superior product. 

If both procurement and maintenance costs wore considered to- 
gether on some experimental Government grant basis, aerospace 
technology might be harnessed to meeting some of America’s school 
construction needs. 

One possible flaw in this experiment is that the aerospace companies, 
to their credit, are accustomed to making a very high-quality product 
and are not usexl to lowering quality for the purposes of a mass market. 

Certainly, it should be possible to make the equivalent of a Chevro- 
let on a mass scale in designing and producing low-cost housing or 
school classrooms, instead of designing for a Cadillac market. 

The Northeast Con*idor project is an example where systems analy- 
sis and system engineering has been encouraged by a substantial Fed- 
eral subsidy to encourage bettor transportation for this densely popu- 
lated part of the United States. We hope this program gets every 
encouragement from Congress. 

Webd ieve the proposals in S. 430 or special Government grants by 
exiting agencies can harness the technological know-how of aoro- 
roace and comparable industries to make real progress in the problems 
that beset this country. 

Finally, Mr. Chairman, let me emxdiasize the UAW’s deep interest 
in S. 430 and may wo urge you to press Congress for action this 
year. 

This can be the beginning of an exciting chapter in the American 
story, where the new technology that sends a man to the moon can 
make life better for him here on earth. 

I have not read this supplementary statement but I think it will 
be of value to have it r the record. 

Senator Nelson. We will print the supplementary statement for 
the record. 

( Statement follows :) 

SU”W®MBNTABT STATUMEX T : “MANAGING THE POVERTY l^BOQRAM IN DBTEOIT" 

Earing Ihe past eighteen months, Detroit’s Twverty program has experimented 
with adapting the electronic planning and budget control techniques, now so 
extensively used in industry and defense, to its human services program. The 
project is financed by an OEO grant, most of which has been subcontracted to 
Touche, Boss, Bailey and Smart, a local management consulting firm. 

Crucial to the project’s success was the development of a reliable method for 
quantifying client characteristics in a way that i>ermits measurement of their 
progress from heavy reliance on public services to relative independence. 

Anything as new, complex and frightening as an elcctroni j device which 
acquires, analyzes, manipulates, and stores data about virtually every private 
aspect of thousands of people’s lives is likely to be viewed by them with suspicion 
and hostility. To head off this predictable resistance, project staff worked closely 
with representatives of the i>oor at every stage of the system’s creation. Staff 
explained the system’s operation with charts and specially prepared texts. They 
also pointed out how useful and timesaving the system, if it proved to be work- 
able, would be. Representatives of the poor not only approved use of OBO funds 
to finance the experiment, they also began attending regular meetings to help 
develop the all-important quantlflcation scale. 
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staff also drew on as many outside perceptions into the causes of porerty as 
possible, consulting with professional social workers, academicians, and several 
“people off the street.” 

Each “consultant” was given a chart similar to the one attached and asked to 
work across, line by line, rating the comparative importance of each characteristic 
for each type. When all results were in and synthesised, TUBAS worked out a 
numerical scale which theoretically measured each client’s dependency. The 
scale ran from one to ten, with ten representing self-sufficiency. 

Information about each client is collected at various Intake points by regular 
interviewers. It is analysed anu coded by specially trained staff to insure 
consistency. Periodic re-measrurements, and comparison with earlier ratings,. 
, should enable evaluators to determine how quickly each client is progressingr 

what his current needs and past successes are, wliat overall Impact the poverty 
program is having, and how much it costs to dispense each unit of service. By 
shuffling data around, they can also determine which component programs are 
contributing most, and which least, to the city’s fight against poverty. 

• Needless to say, this is all unproven theory. Similar systems work well in 

industry, but no one knows yet whether they can be successfully adapted to 
people’s problems. 

Staff is now testing what the machines say about clients against their personal 
Judgment. If the rating scale works, then the entire system should. There will 
be errors in individual cases, but in a huge population such as the poor in Detroit, 
these errors should balance. 

Using a computer, the system can recommend various strategies for dealing 
with the problems of poverty. It sets up mathematical models and, on the basis 
of present program performance, suggests the best mix for iEq>endlng whate’^er 
money is available. It can also accept pre-conditions, such as the political need 
to invest heavily in highly visible services, and suggest how remaining funds 
should be handled. It can also predict how much time and money will bo needed 
to finish the Job. 

Worksheet for preparation of quantified **dependenojfi* scale 
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Senator Nelson. Wo are glad you wore ab’f^^ to come over and pre- 
sent Mr. Woodcock’s statement, wo know ho is one of the lal^r lead- 
ers of the movement in America and also a leader in other areas, in- 
cluding the area of education. 

Wo regret very much that he was unable to be here. 

We will leave the record open for 14 days for anyone who w.’shes 
to submit any additional material and it is possible that we will con- 
duct 1 or 2 more days of hearing at a sub^uent date in February. 

With that, the sulxjommittee is ^joumed. 

(Whereupon, at 11 :16 a.m., the subcommittee adjourned subject to 
the call of the Chair.) 
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WEDNESDAY, MARCH 29, 1967 

U.S. Senate, 

Special Subcommittee on Scientific Manpower 

Utilization of the Committee on 

IjAbor and Public Wbia’are, 
’Washington, I).C, 

The special subcommittee met at 0 ;40 a.m., pui'Siiant to call^ in room 
42J12, Senate Office Building, Senator Gaylord Nelson (chairman of 
the special subcommittee) presiding.^ 

Present; Senator Nelson (presiding). 

Senator Nelson. We wilP continue the hearings this morning on 
S. 45iO, the Scientific Manpower TTtilization Act of 1967, and S. 467, 
•a bill to create a National Commission on Public Management.^ 

These hearings p.re being Leld before the Special Subcommittee on 
Scientific Manpetver TTtilization of the I^abor and Public Welfare 
Committee. 

Our first wi ness this morning is Mr. Arthur W. Barber, Deputy 
Assistant Secretary for International Security Affairs, Department 
of Defense. 

Mr. Barber, wo appiTciate very much your taking time to come over 
here and testify this morning. You have a prepared statement, do 
jou? 

Mr. ItARBER. Yes, I do, sir. 

Senator Nelson. You may read it, or extemporize from it, . • pre- 
sent it’, in any way you see fit. 

STAmiENT OP AETHUE W. BAEBEE, DEPUTY ASSISTANT SECEE- 

TAEY (AEMS AND TEADE CONTEOL), INTEENATIONAL SECU- 

EITY APPAIES, DEPAEMENT OP DEPENSE 

Mr. Barber. Thank you, sir. I will read it. 

Thank you for your kind invitation to testify on Lhe application 
of the “sj^stem approach” to our pressing domestic problems. The 
views I will give will be on my own, and not necessarily a reflection 
of the views of the Department of Defense or any other organization. 

As you reqiiested in your invitation to testify, I will comment firet 
on what is being done now in this field and, second, on the roles of 
and relationships between the Federal, State, and local governments, 
and private industry. Finally, I will close with some personal 
thoughts on the question, “What new institutions, if any, are needed ?” 

Perhaps it would be helpful for me to state my experience at the 
outset, in order that you^ can more properly evaluate my testimony. 
1 am a physicist by training in the 1940’s. I was a digital commiter 
engineer and weapons planner for the Air Force in the 1960’s. T urn 
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currently working on disormament and trade problems in the Depart- 
ment of Defense. 

I have participated in discussions of tne President’s committee on 
gie technolomcal gap. I am also participating in the Independent 
Study Doard to examine the effects of government procurement poli- 
cies on regional economic development. This board has l>een fonned 
pursuant to Public Law 89-136, the Public Works and Economic 
Development Act of 1906. I understand you played a large part in 
the enactment of this legislation. 

^ In 1904-05, 1 serveil on the President’s committee on the economic 
impact of defense and disarmament, with a particular assignment as 
cnairman of the sul>committee on i/ossibiliiies and policies for indus- 
trial conversion. 

It was my ojoinion then, and it is now, that American management 
can readily adapt American corporations to suit the needs of tliis Na- 
tion. If most of our creative talents and intellectual resources aro 
semng our fears rather than our hopes, the problems lie largely in tho 
public sector — not with ladustry. 

Let me turn directly now to your examination of the ways in which 
ttie (Congress can assist in the spread of the “systems approach” to 
domestic problems. 

The jiroblems we face were stated by Tice President Humphrey 
recently when he said : 



The past few yearn, In our country, have been yearn of amazlnis technological 
and material progress and Innovation. There has been a need for thew thlnga» 
and It has been met. 

But we also need social Inventiveness, and social Innovation and we need 
to create a market for them as well. 



We have urgent and keenly-felt public neeu>„ most of them coming to a focua 
in the great urban areas where two-thirds of us already live and an tren 
higher proportion will live In the future. 

But there has been no place, by and large, where people could go to shop for 
a better public school system * ♦ 



In short, our problems arc money, markets, and management, in 
the public sector. With respect to the first of these, I believe that 
our society has the financial resources necessary to solve our domestic 
problems and to assure for all Americans a life of dignity and expand- 
ing opportunity. ^ 

Although public attention is most often focused on finances the 

S roblem is not primarilv money. Despite expanded spending in the 
omestic sector, the application of the “systems approach” to domes- 
tic problems is malcing little or no progress. I think we should be 
quite do r about that. 

The reason is simple and basic. No one is buying I While sales 
of textbooks, blackboards, and erasers, are climbing to alltime highs,, 
no one has Leon shopping for a better school. 

The difficulty is t^t there is a cultural gap between the managers' 
of our corporate sewieiy and the managers of State and local govern- 
ments. The gap is so large that it almost constitutes a language- 
barrier. 

Tlia dynamic parts of American industry constantly reassess their 
goals and program objectives. They plan 6 years in advance. They 
analyze the total costs of programs, both in human and financial re- 
sources. They maH rigorous analyses of private and public spending: 
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•over the next 5 years, and longer. They outline and analyze many 
■alternative solutions. 

Whi! .■ dealing with this kind of professional management capability, 
the State government executive, h owever competent, is relatively help- 
less. He is rarely able to plan 3 to G years in advance. He almost 
never has “thinking money” at his disposal. He cannot make budget 
tradeoffs, to increase the training effort, for example, in order to reduce 
welfare costs, or to increase capital spending to decrease operating 
'Costs. 

He can abolish a job, or create new offices only with very great diffi- 
culty. He has little budgetary discretion. For example, school super- 
intendents cannot make major changes in their curricula, and most 
•can allocate only G percent of the budget available to them. 

The government program manager cannot begin to achieve the 
•effectiveness that is possible through government-industry cooperation 
until he i.s pennitted a functionaj analysis of his job, establishing its 
goals and programs. When this is done there is no question that dra- 
matic programs will begin to appear across this Nation. 

I would turn now to the problem of the relationship between Federal, 
•State and local governments. The f iUidamental problem is not ri^search 
•and development, or systems analysis, but management of the public 
sector at the State and local levels. 

As the Pre.sident said a few day.s ago to the conference of Governors : 

The Federal Government itaelf cannot teach a child, police a street, or rebuild 
ta neighborhood. 

When we look back at the awesome changes in our society in the past 
’20 years, it is amazing how little State and local government manage- 
ment has changed. Many governmental units have expanded their 
budgets 400 to 500 percent, and their personnel by similar amounts, 
without any reorganization or reexamination of the purposes or func- 
tions of government. 

The result is that we are all the victims of the bureaucracy that 
emphasizes organizations and procedures and leaves the ends unex- 
•amitted and unquestioned. We are not coming up with the right 
answers because we are not asking the right questions. 

MobC urban development deals with highways, crime rates, birth 
rates, income levels and disease rates, but rarely with the question of 
what is necessary to create a neighborhood in wliich a f amily can grow, 
prosper, and be happy. Alfred North Whitehead observed many 
years ago that; 

The greatest invention of the lOth century was the Invention of the method 
■of invention. We must concentrate on the method itself ; that is the real novelty 
whidi has broken up the foundations of the old civilization. 

Senator Nelson. Let me interrupt. 

I notice you were directing remarks to State and local governments. 
All these remarks also apply to the Federal bureaucracy, do they not? 

Mr. Barber. Yes, sir. I agree. 

Senator Nelson. I noticed you specifically named State and local 
government. My experience is that we are as bad off as the State and 
local governments are. Probably the F ederal Government is worse off. 

Mr. Barber. D^pite Whitehead’s warning, we have yet to develop 
■effective local political institutions to manage change. The result is 
vthat we react to change rather than reflect upon it and shape it to 
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our purpose. The future is not inevitable as long as we are willing to 
develop a set of goals and work toward them. 

What can we do to encourage a society organized to meet human 
goals with all their complexity and variety, rather than the goals of 
the bureaucracy ? First, we must recognize that no national program 
or senes of programs can solve the problem. As Edmund Burke said 
many years ago : 



nature of ine-^ is intricate; the objects of society are of the greatest pos- 
sible complexity ; and therefore no simple disposition or direction, of power can 
be suitable either to man’s nature or to the qualltv of his affairs. 



^ Second, new programs — whether for schools or roads or the rebuild- 
mg of slums — should be determined and managed at the lowest possible 
levels in our society. 

I cannot emphasize this point too strongly. I think it is the heart of 
our present dilemma. 

I niean, for example, that the pamits and children in a local school 
distnct should lie intimately concerned with the planning and building 
of a new high school. Similarly, the people wlio live in slum areas 
can and should participate in the planning and rebuilding of the slums. 

iliird, I think there is nothing more important than to convince the 
people in our great cities and in the suburbs that they have a role in 
shaping their own future. How can we engage their interests in their 
own future? 



There is one important way in which the Federal Government can 
nelp. I think we should seriously consider dramatic demonstration 
b) ^t standards of excellence in education, urban renewal, 
and other mamr areas of concern in our society. Tlie federal Govern ’ 
ment might, for instance, establish an annual award for the b^t high 
school, junior high, and elementary school program in the country, 
pro^^^^^ bo a sum equal to 6 year^ operating costs for the 

It would U for the best school program— buildings, curricula, 
faulty, imagmatiye use of education^ tools, community paiticipation, 

. ^ program which most nearly fulOlled the needs! 

not of W ashmgton, but or the local community. ’ 

Such a program would provide for the first time an opportunity to- 
tjy to blend m a program proposal the multiple and complex talents 
that can contribute to American education. It would provide a politi- 
cally responsiole method for innovation in education. This Wuld 
create an opportunity for an educational revolution which I feel cer- 
would exceed our hopes and expectations. 

The sanie type of demonstration program could be applied to the 
creation of an urban neighborhood, or a police precinU. Such an 
approach, in my view, meets many of the problems in bringing the 
sy.gems approach to Imr on new domestic solutions. 

^ like to respond to your (mestion concerning the 

needs for new organizations. Frankly, I think the primary problem 

tu^ns^^^'^^ ' flexibility and planning into existing public insti- 

management techniques which have been 
American corporations could and should be applied 

society which can be created within the decade. But efficient manage- 
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ment, while necessary, is not enoueh. There are values above and 
beyond cost effectiveness. What webadly need is a wider and broader 
public discussion and participation in the choosing of the alternatives 
open to American society. 

It is here that I think there is a limited need either for new orga- 
nizations or the adaptation of old organizations. 

Specifically, I think there is a need for institutions free from both 
government and industry influence to bring to the attention of the 
public the issues and alternatives that lie before our society, in the 
decade ahe^. 

Tjet me give you an example of an unexamined alternative which has 
not been consciously addressed in our society 

I understand that it is now possible to orbit an equatorial satellite 
which would transmit 10 television channels directly to home receivei*s. 
Further, at the super-high-frequency bands where these satellites 
would operatej a total of BO to 150 parallel television channels could 
be broadcast simultaneously to our homes. The cost of procurement 
and 5-year operating cosi;s would be roughly ,‘^200 to $300 million for 
a program to bring 100 channels of television to every home in the 
Jfation. 

To be sure, there would have to be new home receivers and antennas, 
but T understand that the basic receiver would be available for less than 
$300 and a number of receivers could l>e fed by one antenna. Just 
think of a daily choice of 100 channels. Everyone would want his 
own television receiver to maintain family peace. Inasmuch as inter- 
national tel ’vision will be even more widely used, we might have a 
choice of skiing in the I^rol, opera in Vienna, Kabuki theater from 
Japan, a Mexican fiesta, the Bolshoi Ballet, three or four news pro- 
grams, 10 different sporting events, five to 10 soap operas, 20 educa- 
tional programs, and 50 late movies. 

We may never build such a system, but my point is we could if we 
wanted to. If the national community wants it, tb e demand must be 
expressed and translated into action. 

Looking back with 20-20 vision, we can see that our failures have 
not occurred because of conscious decisions, but through omission. 
Wo never decided to permit pollution of our streams and air. We 
never decided, to permit urban ghettos. We tended "to ignore these 
problems until they no longer could bo ignored. I consider it ex- 
tremely imi>oi^nt that some small nonprofit corporations and the 
universities bring to the attention of the public the alternatives that 
lie before us. 

Thomas Jefferson once said : 

1 know iio safe dapoeitory of the ultimate powers of the society but the people 
themselves, and if we think them not enlightened enough bo exercise their con- 
trol with a wholesome discretion, the remedy is not to take it away from them, 
but to inform their discretion. 

■ I tnist that your hearings and the bills under consideration by this 
committee will contribute to better public understanding of these 
issues. 

Thank you. 

Senator Nelson. Thank you very much, Mr. Barber. 

I suppose the question before us is whether or not we can effectively 
use the techniques of the systems engineered to solve social problems. 
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Everybody rocopriiizes the problems differ from applying the coiK^pt 
to defense systems or using it in. ^ASA. or for purposes of developing 
a system to make a moonsliot, but the question is whether you can use 
ttie concjept, the idea, m applied to the solution of social problems, and 
1 take it that you agree that it can bo — ™ 

Mr. Barber. That is correct. 

benator Neeson (continuing). Even though there are some impon- 
derables in this area that there are not in others. I would assume you 
could break it down at least into two general areas. 

One question is, how do wo do better what we already are doing, and 
the other question is, how do we evaluate whether what we are doing 
IS what we ought to bo doing. 

There is not any question but what the first pail; is a lot simpler 
than second part. We can, for example, institute a program plan- 
ning bud^mting STOtem in a department or agency and evaluate the 
^ciency, the performance of that agency. We can do a cost account- 
ing, to speak, a personnel performance cost accounting. 

IhuB you can do a performance cost accoimting to test the utiliza- 
tion of personnel or the utilization of si>ace or the effectiveness of the 
performance of the job that is assigned to that department. 

rhe,se problems, it seems to me- are relatively easy problems to 
sumect to the concept of systems engineering. 

There are lots of problems like that where you just take an 0Tx;ration 
ana do an analysis of it to {^e how you can do lietter what vou are 
alr(mcly doin^. However, it is one thing to do an evaluation to deter- 
mine how effectively and efficiently the school is lieing run from the 
standpoint of space utilization and utilization of teachers’ time, suT>er- 
Aision of work and movement of kids from one class to another. 



to 



It IS quite another thing to apply the systems engineering concept 
^the question of whether or not what you arc trying to do in the 
rrally very good, and what the alternative is. 

1 M 1 o tough question in education is how do vou motivate tlio 
child? 



If you have a really good school system, the children would lie moti- 
vated on their own to do what we now try to push them to do. We 
hhve not done much of a job in the evaluation of that problem. 

^ You mentioned somethmg about pollution in your remarks. This 
IS another question. I assume you would agree that there would bo 
no problem— not that there would be no problem— but the concept of 
^sterns engineering could be applied to the whole question of atoios- 
pheric pollution, of air and water, that you could make an evaluation 
of what all the problem areas are, where all the pollutants are coming 
from, and alternative methods of disposing of or neutralizing the pol- 

A factor. Systems engineering could be applied to 

that problem, could it not? 

Mr. Barber. Yes. 

Senator Nelson. And the next question would be how you would 
solve It, and that moves you into the political area, which is quite an- 
other problem. ^ 

Have you read both bills ? 

Mr. Barber. Yes. 

Senatoi Nelson. I have not been satisfied with either one of them. 
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We (i ’ ifted one in my office, and the Republicans subsequently drafted 
one on the House side. Do you have any suggestions as to how wo 
might improve these bills in order to implement the idea of using sys- 
tems engineering? 

Mr. Barber. mo "Hay X think lioth bills would bo useful, but my 
general feeling is that to strengthen the bill on public commiasion, to 
permit it even two or three demonstration programs, would make it 
far more effective than it is no w. 

I think as it presently stands these bills would provide the means to 
educate the public, but the key factor as I observe it in our society 
is whether there is a market, whether there is somebody motivated to 
build something that serves the public interest and finds it profitable 
and useful. 

I think our task here is to aline private interests with the public in- 
terest, and I think that it is possible to do so. 

So if the bill on the public commission could be modified to permit 
a limited number of demonstration programs chosen by the commis- 
sion, I think it would be a very powerful instrument, far niore power- 
ful than the limited amount of funds that would be required to do it. 

Senator Nelson. In the bill that we drafted the Secretary of Xjubor 
was authorized to make grants to private and public institutions for 
demonstration puriKises. Our draft did authorize the grants to pri- 
vate groups though we did not try to enumerate them or list them. 

Mr. Barker. I am afraid we are not communicating. I underatand 
the grants were permitted for systems analyses on various studies, but 
what I am attempting to convey is that there is a distinction lietw^ 
public education, public reporting and programs of this kind, which 
jt consider to be basie^illy sound which educate the public, and a pro- 
gram in which there actually would lie a two- or three-block are^i tliat 
would be dramatically changed, or one in which a school system \vas 
di.imatically improved — in other words, something outside the in- 
tellect and the printed page, in the outside world, that was improved 
dramatically- a demonstration of excellence and hope. . * - 

Then people would begin, not only in the slums, but American cor- 
poxations and investment houses would believe that this Government 
was going to take the steps necessary to create dramatic innovations 
in the public sector. 

At the moment, in my contacts with industry, people believe first 
that it is technically possible, ai d second economically sound but, 
third, they don’t believe anybody in the Government is going to 
able to bring about the managerial changes that will bring about this 
kind of creative growth. 

Senator Nelson. My guess is that in a proposed piece of legislation 
such as this one that a program that contemplated, sa>% a systems 
engineering analysis of some specific scluxil problem or housing prob- 
lem, and then also proposed to implement it with a good many millions 
of dollars to complete a demonstration program, would not pass the 
Congress at this stage in history. We are at the education stage, so 
to speak. If we could make some grants for studies to l)o done that 
might bo acceptable to Congress. You might make grants to univer- 
sities or groups of universities, for example, to train budget analysts 
and^ planners at the State and local level in the concept of systems 
engineering. 
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You would not end up making systems engineers out of them, but 
th^ would end up understanding what the concept was. 

That is one area in the educational side that you might do. You 
might go further and do some f imding of actual educational programs 
to develop within an institution a department for training systems 
enmneers. 

You night make a grant to a city of a million people to do a 
systems analysis of the transportation problem in the city, but I do 
not think at this stage in history the Congress would be prepared, 
once the analysis had been made, to apjiropriate the necessary millions 
of dollars rebuild the whole transporl^ion system. But the anal- 
ysis of a city of a million, or half a million or 2 million, the analysis 
of the transportation problem would pretty well fit another citv of 
comparable size. Thus all other comparble cities would benefit irom 
the evaluation‘s. 

In other words, there are all kinds of social problems, and they 
are fairly comparable in cities of compaxable size,^ so we might be 
able to pass le^slation that would make appropriations to do studies 
on specific kinds of problems in specific areas. 

These are at least the limitations of what I have been aiming at in 
this legislation. Any bill that proposed to do more and make a large 
appropriation to pay for solving the problem once you have analyzed 
it wouldn’t pass the Congress. 

If at some subsequent date we found out that we had some real 
solution to some very serious problems it n. be that Congress might 
come up with substantial matching funds meet it. 

But what I am seeking to find out is the oejrt; approach to put some 
seed money into the area in order to develop some understanding of 
the concept of systems engineering and also to do some analysis of 
some problems aroimd the country. 

Who would make the decision as to what problems ought to be 
studied, and how would you approach it if you were drafting the bill ? 

Mr. Barber. I am afraid I have not li^n too helpful, but l am quite 
concerned about this factor of expectations, and 1 think it is crucial 
because our society is a complex one, and it is the expectations of the 
pe^le who are making these decisions that will affect their behavior. 

Specifically) I am concerned about the following points: I'irst, intel- 
lectually, the idea of systems engineering and programing and budget- 
ing has become vei^ fashionable in the past 12 to 18 months, and I 
think we must realize there is a very real danger in this fashionable- 
ness, because it can rapidly develop into an intellectual jargon which 
is a iustification of the status quo. 

I have seen evidence of this. People will take old programs and 
they will generate what they call systems analysis programs, and in 
reality not a thing has been changed, and they merely have painted 
them— their old, obsolete programs — ^with a new jargon and tried to 
persuade the outside world that they are modem. 

You might say it takes one to know one, and I have been a govern- 
ment bureaucrat for years. A classic example, I can recall, and have 
seen this happen many times, was in the 1950’s was the Propeller 
Labooratory at Wright Field. The Air Force changed its manage- 
ment many, many times, and changed its procedures of reporting, but 
the Propwler Laboratory went on for years and years and never 



SCIENTIFIC MANPOWER XJTIUZATION, 1967 



201 



-changed, its progranis, long after the Air Force was made np primarily 
of jet aircraft. I tliirJj: t' is a veiy reel danger that with an expan- 

sion of intellectual cone vis, that that would become nothing more 
than a sheen on the status quo, and I think this is frankly the estimate 
of what I consider to bo tiie most informed pc ople in the country in this 
area who are making the investment decisions and tlie allocation of 
talent in our society. 

I don't know whether they are right. I hope they are wrong, but 
until we arc somehow able to break through to the point where political 
institutions and popularly elected officials will create anew ±ram6^york 
for the conduct of public programs, I think they are going to he right. 

Senator Nfj*son. I do not think there is any question but what edu- 
cation of the public and education of the govexmmental institutions is a 
necessary precedent to appropriate ntilization of this concept, but 
that all takes time. 

I can recall very well back in 1959, 1900, 1901, when I was Governor 
■of Wisconsin and I was advocating and did create several regional 
planning commissions whose objective was to do precisely this, that 
in southeastern Wisconsin there was almost no interest m ivgional 
planning commissionsj and there was a great suspicion among the 
•counties that they would lose some of their sovereignty and rights. 

In a short time, after these commissions were create(l, they have 
become very popular, and they are doing a systems engineering job 
of evaluating problems in the area in which they are involved. They 
are doing a very good j ob. 

I appeared before every county board in the area^ and some of them 
two or three times, to try to persuade them to join in a planning com- 
mission. The same with the planning commission in central Wiscon- 
sin, kit now there is political acceptance, and now they are making 
•sula^antipl headway. 

The same with programing, planning, and budgeting, which we 
started before the Federal Government in Wisconsin. There was 
great resistance by the bureaucracy, who did not want that kind of 
ming. It is a long way from being perfect^ yet, but the concept is 
be^ning to be understood, and I think that is the stage we are at here 
in attempting to find out what is the best way to utilize some modest 
amount of seed money in order to start an educational program so 
that there is some understanding of the concept, and in order to do 
some demonstration projects to show what the ntilization of the con- 
ce]^ can in fact do. What we are trying to do is to get a modest bill 
drafted that will accomplish some modest stejis in the riglit direction. 

Mr. Barber. Let me, if I may, make a suggestion. Again going 
back to this question of expectation, because I agree completely with 
your view of the necessity lor education prior to the voting of major 
funds: I think if the Cong:^s of the United States indicated that 
perhaps 2 years from now it hoped to create a demonstration pro- 
gram, even that slight indication would be read very carefully by 
the people in this field, because there are already, as you are well 
aware, in the fields of medicine and education, tremendous corporate 
investments in which literally hundreds of millions of dollars are being 
allocated against research and development objectives and marketing 
objectives for markets that are 3 to 5 years in the future. I do not 
know whether this is legally possible. 
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It. is not necessary that the money he available today. What is 
essary is to convey to people the idea that within 3 to 5 years, which 
is the frame of thinking of most leaders in the private sector of our* 
society, that the Government might try to make possible dramatic 
demonstration programs, the same way we have witi SST’s and other 
Federal programs 

Senator Nelson. I do not know that you would ever get Congress, 
to say that something we do not understand now wo will go full blast 
on 2 years from now, because I think the problem of understanding 
the concept exists in Congress as well as elsewhere in the country. So- 
it seems to me that the point really is that if we could get some modest 
pilot projects going and some education programs going that it would 
develop on its own, because in my Judgment, at least, the logic of the* 
utilization of the concept is so compelling that it. cannot be ignored. ^ 

It is not a new concept. The only tiling new about systems analysis, 
I suppose, is that we now have machines that can help us analyze 
alternatives that you could not have done before without a massive 
number of mathematicians and planners. 

So we have tools. The question is to train people n the utilization 
of the tools and educate people as to the efficacy of the concept, 

I have thought, that maybe some appropriation ought to be made 
available to the National Science Foundation to allow them to con- 
sult with private profit and nonprofit organizations, to allow them, in 
cooperation with private nonprofit and profit organizations, to evalu- 
ate how you ought to approach tlie problem and authorize them to- 
make grants of various kinds as an experiment al matter. 

I appreciate your coming here. Your statements are very valuable 
and they are appi’eciated. , « , , 

Our next witness is Emanuel T. Weiler, dean of the Krannert Griidu- 
ate School of Industrial Management, Purdue University, and Daniel 
Alpert, dean of the Graduate School, University of Illinois, Url^ana, 

Hi- . . , . 

We are very pleased that you were willing to take the time to cpme 
here this morning and give us the benefit of your ideas on legislation. 

I notice you both have prepared texts. You may present them by 
reading them or extemporizing, whichever way meets your purposes 
best, 1 would be happy to have either of you interrupt the other if 
you have an idea to add to the testimony. 

STATEMENT OE E. T. WEILER, DEAN, KRANNEBT GRADUATE 
SCHOOL OF INDUSTRIAL ADMINISTRATION, TURDUE UNIVER- 
SITY j ACCOMFANIED BY DANIEL ALBERT, DEAN, THE GRADU- 
ATE COLLEGE, UNIVERSITY OF ILLINOIS 

Mr. Weiluk. I am E. T. Weiler, dean of the Krannert Graduate 
School of Industrial Administration at Purdue University. My col- 
league and associate in this statement is Dean Daniel Alpert of the 
University of Illinois Graduate College. ^ , 

Dean Alpert is a physicist and has served in a major industry and 
the Manhattan Project before acceptinr cademic appointment. Cur- 
rently Dean Alpert. is a trustee of the institute for Defense Analyses. 

I ain an economist by discipline, a business consultant, and have 
served the Department of Commerce and the Federal Reserve Board, 
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We are here today as individuals to supi^ort the concept in the bills 
before you. We would like to see a national authority with the mis- 
sion of reviewing proposed systems based programs and awarding, 
selectively, funds to the States, universities or other institutions, or 
organizations that could put them to use effectively in seeking out solu- 
tions to the pressing economic and social problems of our time. 

The earlier witnesses before your snljcommittee have made the 
case for the systems approach as a technique for problem analyses 
based on working expenence in industry, government, and research 
organizations. The thrust of our comments today relates to the uni- 
versities and how they might utilize systems techniques as they par- 
ticioat© in the resolution of complicated, public problems. 

£s faculty meml)ers of land grant institutions. Dean Alpert and I 
have long been concerned about bringing the great competence of the 
universities into a more relevant relationship with the problems of the 
constituencies they serve. So has the leadership of the great univer- 
sities in the Midwest l>een concerned. 

The universities which are banded together for cooperative educa- 
tionol "pofies in the Committee on Institutional Cjooperation (CTO) 
app<" a committee several years ago to examine the relationship 

. I r. xversitie^’ to the growth of the Midwest’s economy. Dean 
.Alpat served on that, ad hoc committee on ex?onomio growth, which X 
was pleased to chair. The committee evolved into the council on eco- 
nomic growth, technology, and public policy of the CIO. I continued 
on as chairman of the council, and Dean Alpert wrves as vice chairman. 

Because it is the forum in which our universities have chosen to ex- 
press and to articulate their concern, Dean Alpert and I shall drax7 
upon the position of the council to document in part our views on the 
validity of the concepts in S. 430 and S. 407. 

The coimcil’s basic paj>er proposed drawing upon the resources of 
the universities in multidisciplinary, problem-oriented research and 
action programs designed to contribute to the long-iunge productivity 
and social welfare of an urban and industrialized society. 

The council has since adopted a position calling for a program of 
studies and systems analyses aimed at increasing understanding of the 
problems and potential which characterize midcontinent America. 
Such analyses would bo oriented toward enhancing the moans and 
capacity for aiding decision makers in devising action programs for 
regional growth. 

While encompassing such social and economic issues as the control 
and availability of natural resources, the future character of transpor- 
tation, and the* nature of technological innovation in civilian industry, 
the analyses would also suggest alternatives for decisions that inevit- 
ably would involve human values and the political process. The sys- 
tematic, broad gage study of rc^onal problems is a natural exten- 
sion of the many current investigations of social, economic and govern- 
mental issues being made on a local scale in the context of a single 
urban community or State. 

Planning is underway for this experiment in which a consortium of 
universities would cause pertinent academic disciplines to interact on 
major socioeconomic problems through the common techniques of sys- 
tems science.^ The task involves mastery of asking precise questions of 
the appropriate disciplines to obtain beneficial answers and feasible 
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alternatives. It means coupling science — ^in the broad sense — with the 
social studies to develop viaole j^licy end products. 

Such a consortium would be a new departure. It not only would 
attempt to recruit working teams of problem solvers from the various 
disciplines, but it would gather the team members from two, three, 
or more great universities. It not only would tiw to o»’dcr many 
knowns, unknowns, and variables in a small area, it would attempt 
to do that for a geographic region of several States. It would take 
tlie tenets of a technique demonstrated to be successful in the aero- 
space industry, revise them as necessary, and apjily the resultant 
techniques to a complex net of social, e(onomic, and governmental 
interrelationships. 

We would be less than candid to suggest that the plans for a uni- 
versity-ba^l systems attack on major social problems assure success- 
ful resolution. C5ertainly the problem are complex by virtue of exist- 
ing interrelationships, in comparison to militai^ and space require- 
ments. Then too, the organization of academic jiersonnel is clial- 
leiming. 

For as Ileii]^ Bowen of BAND— and some others-™has told this 
subcommittee in r^nt hearings, the universities traditionally have 
operated within disciplines, and “‘problems 3 'u.st don’t coF^e cut that 
way.” Mr. Bowen went on to point out that more difficult rhan identi- 
fying the problems that need solving is the matter of workable institu- 
tional relationships, particularly in the university community. 

We submit, however, that the great midwestem miiversitiee have 
recognized this problem and are examining alternatives for the de- 
velopment of effective institutional arrangements. 

In addition to the end products of a technical and policy nature, 
a university -based experiment could contribute to the training of an 
increased corps of systems analysts, engineers, and. managers. These 
professionals would carry their skills into business, industry, govern- 
ment, the not-for-profit research organizations. 

The imiversities-— as Simon Bamo of TBW, Inc., l<;ld you earlier 
this year — should be producing individuals who have hybnd training 
as “politico-econo-socio t^hnologists” and who? job it would be to 
work in the field of interdisciplinary science or inu..rdisciplmary social 
arrangements. 

As the universities have provided the society’s professional people 
in the past, they are now called upon to provide the new breed of so<nal 
engineers as indicated by the distinguished witnesses before this 
subcommittee. 

May we point out that the midv estern universities with which we 
are associated produce a substantial portion of the advanced degree 
holders in the United States frem, departments of great academic 
strength. A recent study by the American council of education, an 
assessment of quality in gradviete education, shows that these mid- 
western universities contained approximately 30 percent of the “dis- 
tinguished” and “strong” academic departments in the 106 major 
universities studied. 

May we call to the Senator’s attention the relevant and supportive 
position taken by the National Commission on Technology. Automa- 
tion and Economic Progress. The Commission, whose Chairman was 
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President Howard K. Bowen of the University of Iowa, proposed last 
year that the Federal Government “experiment with the formation 
of university institutes or interdisciplinary programs, adequately 
financed and fully integrated with the educational function of the 
university, which would serve as laboratories for urban problem 
analysis and resources for local communities that would want to use 
their advice and services.” 

One of the Commission members, Philip Sporn, in a separate com- 
ment, .aid he hoped “that reco^ition of the need and of their own 
responsibilities in our society will stimulate at least one or more uni- 
versities and private foundations to undertake such a program on their 
own.” 

New regional institutions are developing, both intergovernmental 
and — in the Midwest — interuniversity. XWe is emerging a realiza- 
tion of the necessity foi grasping problems regionally. To cite just 
two examples of that development in our ppt of the countrv: 

The Upper Great Lakes Kegional Commission has been formed 
under the regional economic development program in an effort to 
revitalize the economy of the northern tiers of counties in Minnesota, 
Wisconsin, and Michigan. The other is the Great Lakes Basin Com- 
mission recommendtid to the President by the Fede. ^.1 Water Resources 
Council under the Wa.er Resources Planning Act of 1965. Both are 
examples of new institutional forms — cooperative enterprises involv- 
ing groups of Sttites and the Federal Government. 

We believe that the university community can render substantial 
services to regional authorities by providing systems-developed plans 
and policies for their consideration and action. 

A recent Brookings bulletin book review observed that some of the 
most difficult problems of intergovernmental fiscal relations arise 
where metropmitanwide action is stymied by organizational inade- 
quacies or by the lack of “an objective basis for cooperative agreements 
among j urisdictions.” The same might be said for j urisdi ctions with- 
in wider regions or areas. The review suggests that modem systems 
analysis can make contributions toward workable solutions oi these 
problems. 

Dean Alpert and I believe that legislation embodying the concepts 
in the two Bills before you would provide some of the financial sup- 
port needed to proceed in an orderly fashion with a systematic attack 
on major domestic problems. The method of operation prop(«ed 
would allow the application of systems techniques by local and State 
governments, or by groups of States either through in-house capacities, 
or through the use of the talents of the private sector j the nonprofit 
research institutes, the universities or consortia of universities, pro- 
vided the proposed projects had been duly evaluated by the national 
authority. 

In 1965, before he joined the President’s Cabinet, Dr. John Gardner 
said that it isn’t anybody’s business to think about the big questions 
that cut across specialties — the biggest questions facing our society. 
Dean Alpert and I believe that the universities are able and willing 
to address themseltes to the “big questions.” The Idnd of assistance 
envisaged by the legislation now before yottr committee would be of 
great help in the effoit. 
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Bean Alpert is prepared to make some remarks, not of a prepared 
nature, which perhaps you would like. 

Senator Nelson. Thank you very much, 

STATEMENT OE BANIEL AEPEET, DEAN, 0BADIJATE SCHOOL, 
DNIVERSITY OF ILLINOIS, TO&ANA, ILL. 

Mr. Aup]pr. May I make some remarks, and I will use notes in 
this discussion. 

Various witnesses at your committee hearings have set forth the 
Validity and needs of the systems approach in the solution of many 
complex social, economic, and technological problems facing us as a 
nation, and the witnesses have also pointed out that the systems ap- 
proach is not magic. It should not be oversold, or mismanaged. 

I believe you have had some very impressive witnesses at these hear- 
ings, and that there may be little need for us to add specific examples 
of the use of this approach. I would prefer to address my attention 
to the possible mechanisms by which the Federal Government can 
optimize the uses of systems analysis and encourage its use broadly 
in local, State and regional areas. 

iiow can you make it more likely that there will be a valid use of 
the systems t>^hnique? 

The principal characteristics of a valiJ systems a proach is that the 
problems are stated and approached with a minimis of arbitrary ctm- 
straints. In reading the testimony before this committee, I was iiu- 
presseil with the fact that you have removed the constraint that the 
witness testify either for or against one version of the bill, or the legis- 
lation to support systems activity. In that sense, you have removed 
an important constraint, and your hearings have themselves consti- 
tuted a systems approaclx to legislation. 

I think it is interesting to comment tlxat in this activity, you are 
the systems analyst. You have a problem, and it is a complex one, 
to f emulate reasonable legislation ; and you have a client for the study, 
your own ccanmittee and the XJ.S. Senate. 

I tliink these three aspects are important components of systems 
analysis and management: J 

‘ (1) The nature of the problem. ' (2) The nature of the client or 
sponsor of a . study— -a client who can act upon the study is one of the 
important ingredients, and this will determine whether a systems 
analysis is ever put to use— and (3) the systems engineering analysis 
team, whicli I sometimes call a systems-analysis team, and sometunes 
a systems-architect team. 

The nature of the problem is rather obvious to all of u j. Both the 
client and the systems-analWs team must view the problem as com- 
plex. If the client thinks he knows the answer beforehand and can 
sta^ the problm unambiguously; you might as well stop right there. 
The likelihood that he needs or could use a valid Systems analysis is not 
veiw great. In other words, the problem is often implicitly stated, 
rather than explicitly stated the first time. Usually, after you have 
looked at the problem for a while, the nature of the problem has 
changed, and it should- be restated. 

This says something both about the client-sponsor and the systems- 
analysis ^eam. The client must be sophisticated and understand the 
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nature of the problem and the approach to the solution, at least at 
some stage of the game between the time the analysis is written and it 
is put into action. » 

May I hasten to add that not all studies have started out with a 
client at the beginning ; and a classic example of this was the proposal 
to build an atomic bomb, which in a sense was done by systems analysts, 
a group of scientists turned engineers, who did not have a client. JSfo 
one asked them to design a bomb: and they had to hnd a client by 
going, in that case, through Mj. Albert Einstein to the President of 
the TJ^nited States, who designated a client. 

The systems architect or systems analysis team must- be good, it 
must be independent, it must oe ima^native, and it must be practical. 
It has got to he tied in with the real world, and it is typically made up 
of a group of people from different specialties who have worked to- 
gether as a team for some tiiuc. It is not necessary that the client and 
the systems analysis team report to different organizations. As a 
matter of fact, in modern industry you often have the systems anal3^si8 
group and the systems management both reporting to the top manage- 
ment of the company. But if your long-range j^anning team is not 
independent of the operational part of the company, it is not too likely 
that valid analyses and counterplay between the systems planner and 
the client will take place. 

In the public area, we have done it both ways. It is imjiortant that 
a client-sponsor, that is, a municipal government, have people who are 
sophisticated in the systems approach. In any case, whether they^ hire 
a study to be done on the outside or whether they carry it out within 
the organiz^ion — and you know, in the most successful areas of ap- 
plication, in the BOI) and in NASA, both in-house and outside firms 
have b^n used in systems analysis-— these characteristics, a knowledge- 
able client who can act on the basis of the systems analysis and an 
independent, well-knit analysis organization are necessary ingredients 
of a successful systems approach. 

What happens if you have a good t alysis team but you do not have 
a good, client ? Let us note parent-hetu ally that, you can fail to have a 
client in many ways. If President Eoosevelt had not listened to Mr. 
Einstein, there just would not have been a client — ^it would not have 
been possible for the group of scientists to engineer the Manhattan 
Project on their own. There are times when the client has prejudged 
the issue and wants someone to justify his decisions in technical terms, 
and you certainly do not expect to get very much out of that. And 
most likely in the present scene, particularly at the regional and local 
levels, if you had a good systems study it would be put on a shelf and 
collect dust in the absence of an able client. 

For many of our problems, a client does not presently exist. As an 
examplCj take the situation where you have hundreds of separate 
scliool districts, each of which could use a valid systems analysis of its 
architectural problems, but none of them individually can afford either 
to pay for the anlaysis or, in some cases, to justify the capital invest- 
ment that a joint client might afford. 

And so in my use of the concept of client, and in my recommendation 
in this area^ it seems to me that there are many situations in which 
municipalities are related in h larger megalopolis; but any one of them 
cannot individually carry through a study or act upon a study, let us 
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say, to improve the transportation or air pollution. What is iieede<l 
is a new client, a joint client^ perhaps, for many such districts, many 
such schwl districts or municipalities. 

Sometimes the municipalities may not even be in the same State. 
It is very clear, it seems to me, that m fields such as crime prevention 
the characteristics of the problem faced by cities of a ^ven size are 
very similar across the whole country. Technolo^cal advance as well 
as systems analysis might be done for dozens of cities jointly involved 
in a client relationship to such a study. 

It therefore is my notion that legislation should be aimed in such 
a way as to grant funds to a systems analysis where a valid client is- 
available, or to encourage, individual potential clients to collect in 
such a sense that if they had the study vTliich they could otherwise 
not affordj they would act on it favorably. 

In talking almut the Commission which is proposed in B. 4G7, a 
commission for the study of systems analysis, it seems to me that this 
would be valid if the Commission itself were viewed as a client. In 
many of our national committees and commissions, we call together 
a group of very busy people who can meet, let us say, once a month for 
a year or 2 years, and what they are actually trying to do is to carry 
out a systems analysis of a pretty tricky problem. 

It seems to me that above^ all, a commission that studies systems 
r.nalysis should use the techniques of systems analysis that are ivail- 
ablc, and in the role of the cilent. It might well be that one could 
merge the thnist of these two bills by supply!^ sufficient funds to 
several commissions or to subcommissions, in dinerent problem areas, 
which themselves would seek out valid client relationships and find 
sample areas where systems analyses could be done, always in the con- 
text that there existed a potential client or an actual client who could 
make use of the systems analysis. 

Thank you. 

Senator Nelson. Thank you very much for your contributions. 

The Committee on Institutional Cooperation represents how many 
Midwest universities? 

Mr. Weiler. Eleven midwestem universities, the Big 10, which you 
know, plus the University of Chicago. 

Senator Nelson. What is that consortium prepared to do in terms 
of, say, running educational programs for city and State employees 
in order to teach them something about the concept of systems en- 
gineering, or is it prepared to do that at all ? 

^ Mr. Weiler. This is really a volunteer consortium of these univer- 
sities, and decisions of this kind will be made by the Big 10 plus the 
University of Chicago presidents. It is conceivable that they could 
ask the consortium to do this kind of work, but the decision would not 
be made by our group. It would be made by the chief executive of- 
ficers of these universities. 

^nator Nelson. I did not mean what it was prepared to do. What 
is it' equipped to do in terms of its own personnel ? 

In other words, does the consortium of universities have pei*Konnob 
and would it be able to establish a program to provide 1 month, G 
weeks, or whatever, of training programs in concepts of systems engi- 
neering for city budget people and analysts at the State level, and so 
forth? 



SCIENTIFIC MANPOWER TJTILIZATION, 1967 



209 



Mr. Weilbr. The GIO can call on each of the 11 universities for 
staff, and there are precedents for liavinj^ done this. There are a 
number of projects which are interuniversity in nature, and, this is a 
means of pooling the academic resources of the 11 universities to ac- 
complish an objective. 

Now, each one has to be approached individually on an ad hoc basis. 
We are not set up to do this, but it can be done. 

Senator Nei^son. In the course of the hearings, I think the most 
common theme running through the testimony was that there is a 
shortage of trained systems analysts and the shortage of l^^ople who 
know now^ to use the systems concept. We raised the quastion in pre- 
vious hearings of how you train a systems analyst, where are they being 
trained, what is a systems engineer or analyst, what courses are there 
in the country in tlie academic institutions and elsewhere where sys- 
tems engineers are being trained ? 

The other aspect, the question of where you conduct some programs 
to train the people ought to be using that — that is, the State budget 
directors, city budget directors, heads of planning sections of your 
State government, or city governments, people wb ”> are not aware of 
the concept, or if so, vaguely aware, who ought to have a 1-month 
course or a 2-month course in what the concept is and how you would 
use it. 

These two questions were raised several times and previous testi- 
mony indicated there ought to be more educational programs in the 
country to train analysts and there ought to be some kind of programs 
in the country to give some education to the people who ought to be 
using these analysts. 

My query is, what expertise is there in the 11 midwestern univer- 
sities and, too, is the personnel present to establish a program of giving 
1-week training to heads of departments, 2 or 4 or 6 weeks’ training 
to deputy assistants to heads of departments on systems engineering? 

Mr. Axjpert. I would be less than candid if I were to say that each 
of our universities could just start- in and give educational programs 
across the board to various kinds of units that need such education. 

Topically, the characteristics of those people in our universities that 
are well equipped and sophisticated in systems analysis are those people 
who are truly proWem oriented. 

For example, in some of our engineering departm^>nts that tackle 
large scale, real problems in the real world, you find people that can 
educate and are educating a variety of peojile, including industrial 
people, in the use of systems analysis. 

Ati example is our civil engineering department, which is providing 
a computer-based system. It is an educational system for small con- 
tractors throughout the State of IllinoiSj and teaches them the various 
aspects of systems approach, in the design of their building and the 
scheduling of their workers and so on. 

Typically, one needs problem-oriented people, and problem-oriented 
areas in the university, and as many witnesses have testified, our typical 
professor is di^ipline oriented. 

The manner in which we can cross disciplines and get an approach 
to real problems is one of the things we are addressing ourselves to 
collectively to see what is the best way of getting more problem- 
oriented people in the urban problem areas and in planning areas. 
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Senator Nei^on. Are there, in any of the institutions, specific pro- 
grams aimed at teaching people t,> t>ecome systems analysts? 

Mr. WniriER. I do not know of any. They are usually the byprod- 
uct of other v^ork, and as Dean Alpert has said, unfortunately for 
this purpose, universities are organizec’^ around disciplines, and tlie 
disciplines do not constitute the optimal kind of organization for pro- 
ducing these kinds of people. 

Senator Nei^son. But as to the second part of my quej^tipn, if the 
11 universities were reque.sted to set up a program to train budget 
analysis in a 1-month or 6-weeks or 8-weeks program, would you have 
persoixnel within the universities to set up such a program and run it? 

Mr. WEiiiER. That is a difficult question. I think we could find a 
limited number of people in the 11 universities who could do this. 
To be very candid, it would not be a very largo number. This is an 
area that has not lieen well developed, even in the»se institutions, which 
are service oriented. 

The land grant miiv ersities, the Midwest universities, have probably 
had more concern with service to their communities and their con- 
stituencies than most universities, but we have not learned to do this 
job for the urban society, and this is of course one of the advantages 
of the commission here. It would enable the»se universities to get 
geared up to do what I think they must do if they are going to fulfill 
their function. 

Would you like to add to that? 

Mr. Altort. Yes. It seems to me that support in the systems anal- 
ysis area would best be done with a problem orientation rather than 
the technique orientation. I think that one of the characteristics of 
the Rand tyt>e of organization is not that they stressed so much the 
development of the technique, which was necessary, but it was a prob- 
lem orientation that developed systems analysis. I think that would 
characterize a requirement. An interdisciplinary laboratory in a uni- 
versity, or an institution for public policy research would lie one that 
tadded problems by bringing together teams of people to work on 
problems, and that is characteristically the way education gets done. 
Feople transmit to students and to others the kind of culture they have 
built up themselves. 

Senator Nelson. I would agree with that. Would you apply that, 
however, to the case where you are simply trying to take somebody 
from one of the governmental bureaus and give them a brief introduc- 
tion to what the concept is all about? 

Mr. Alpert. I think we could do that, and in our university it 
would be the institute for government, which now works with many 
of the smaller bureaucracies in the State of Illinois, to help in such 
ways. Again, it is a problem-oriented organization, and as the name 
implies, oriented toward governmental problems. 

Senator Nelson. But you could take somebody, then, and give them 
a 6 months’ course and introduce them to the concept oi systems 
engineering. 

Mr. Alpert. We must be candid and say we would have to tool 
up for that. Our university would have to turn to this task, with the 
kind of interest and activity that they have turned to some of the (^her 
problems posed by the National Government. 
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In the case of space soi /Jice, hen NASA came along we did generate 
a number of groups in the imivorsity with a very great interest in the 
physics and in the H":en<!e of space, 1 think that an orientation 
toward some of the proldems which can be tackled in this area would 
represent the kind of (ihallenge that would be needed to build up a 
greater capability in this area. 

It should be cautioned that just to teach the te<diniques that are 
involved, when you take the systems apx>roach and break it down 
into the separate techniques as such, they really require the problem 
in order to make them cohe^iive, and to make them meaningful in a 
short course. 

Senator Nei^jon. I would agree with that. Most of the problems 
that budget analysts or a planner or somebody on management’s side 
have been tackled some i)lace in a systems lorrn— and I suppose if 
you would run a program to teach them something about it you would 
take the area in which they are working where they have i>rol)lems to 
show how those problems have been tackled elsewhere. 

That is what I am trying to get at. Is there any place for you to 
train these people? This does not make systeUiS analysts out of them, 
of course, but the problem is they do not even understand that such 
approaches to problems exist. As decisionmakers a necessary part 
of their education is to understand this approach to problems. 

Mr. Altert. Of course, if the key decisionmakers in the govern- 
mental process just send down some of the people who have been in 
the bureaucracy 10 years or 20 years, to take a short course on the 
use of computers or the like, without having himself imposed some 
goals for Ins otiice, for example, that by such and such a date we will 
transfer into a propam budgeting system — and we will do it either 
bv getting some help from outside or by asking you to learn enough 
about it. I think one would then have the kind of incentive to really 
make a new system apply. 

I think the decisionmaker, rather than the teclmician, is a key ele- 
ment in the process. 

I admit, os I said, that you need sophistication at the technical 
level as well as within the decisionmaker’s office. 

Senator Nei^on. I am assuming that the decisionmaker would have 
to be motivated to send the technician in the first place. I would as- 
sume further that it pi'obably would be valuable to run a 1-week course 
for tliB director* for ox&thtiIo* 

Mr.ALPERT. Right. 

Senator NEiiSON. Or whoever studies the problem of space utiliza- 
tion, and if he is motivated to come in the first place, at the end of 
the first week if the course is any good he is motivated to use the con- 
cept, and following that there is some understanding on his own part 
and he sends tc the course whoever the technical people might be. 

That is the kind of program, at least, that I have in mind, and I am 
trying to find out if there is any place in the United States where 
you could set up a program where you could give some education 
to the decisionmaker and subsequent to that to the technical people. 

Mr. Weiler. Senator Nelson, I am sure this could be done within 
the universities. We were in part reacting to the kind of sophisticated 
client problem, the problem of getting the sophisticated client prob- 
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lem, tlio problem of ^?etting tbe sophisticated client capable of dealing 
with some of the problems that now characterize the Midwest^^ 

We will have a crescent city, starting from Madison and Milwaukee 
and swinging throagh Chicago across the northern tier of counties, 
across northern Indiana and including Michigan, including Cleveland 
and possibly Buffalo, within 20 years. 

This is a whole new urban area here that just cries out for some kind 
of planned planning. We have masses of people who need to be moved 
into recreational areas both north and south. We have a transporta- 
tion problem that is going to be a very, very difficult problem through- 
out this whole area. The kind of sophisticated client that is called for, 
in this case, to energize the kind of study that needs to be made in order 
to do this intelligently, in order to exploit the IVIidwest’s real poten- 
tial— it is the khid of client that takes more than a week or two to 
create, and this Is what wo really need somehow to do in the Midwest. 

We also have emerging a new educational program. The space be- 
tween these State universities is diminishing. With the development 
of television, we can have seminars in any university that are attended 
by people from all the other universities, and the whole problem of de- 
veloping a regional educational program is a tremendous challenge, 
and this needs to be tackled. 

We could go on. There are all kinds of problems that we are going 
to have to answer one way or the other within 15 and 20 years, which 
is a very short time. 

Senator Nelson. In what you stated about the metropolitan complex 
in Madison, and across, Cleveland ir one of the big problems, and needs 
some careful study. 

Again, however, unless at the State level and the local level you can 
develop an interest and understanding of the concei/t, you cannot settle 
the big problem. You have got to start some place, and one of the 
places you have got to start is to educate at the local level and the 
State level, so that it will be understood that there are major regional 
problems that must bo solved on a regional basis. 

That is why I keep raising the question of getting some education 
programs started. We have got some people around the country who 
are prepared to analyze the biggest problems. Wo cannot find any- 
body prepared to analyze tlio little ones. 

I think we have to bull d from the little ones to the big ones, 

Mr. WeiTvER. You have a very, very fine point. 

Senator Nelson. We will now take a 5-minute break. 

I appreciate your taking time and your very valuable contribution. 
It will be helpful to us in working out legislation. 

(Wliereupon, a recess was taken.) 

Senator Nelson. We will resume the hearings. 

Our next witness is Mr. Robert- Nelson, Tlirector of Public Sector 
Projects, Raytheon Co., of Lexington, Mass. 

Senator Nemon. Mr. Nelson, I appreciate very much your taking 
the time to come hero and present your view today on these two 
pending bills. 

Bo you have a prepared statement ? 

Mr. Nelson. I do, yes, sir. 

Senator Nelson. You may read it, or extemporize, or handle it ih 
any way you see fit. 
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STATEMENT OE EGBERT NELSON, BIBECTOE, PUBLIC SECTOE 
PROJECTS, RAYTHEON CO., LEXINGTON, MASS. 

Mr. Nemon. Thank you, sir. I appreciate bein^? invited. 

It is a subject of great personal interest. It is also a very broad 
subject, but today, I will just touch on two as^te in which I think 
both acts will be very helpful, and I hope you will find these comments 
pertinent. 

I am Robert E. Nelson of the Raytheon Co., in Lexington, Mass., 
where I have been concerned with problems of the public sector and 
a private industry approach to them. The references I will make to 
Rf^heon are factual but the opinions expressed are mine as an 
individual. 

Raytheon is one of the aerospace companies that has contributed to 
the development of systems technology for defense and space pro- 
grams. For some time now Raytheon has be^n involved in the trans- 
fer of these skills to the public sector and currently is conducting 
programs in educational systems, natural resource systems, transpor- 
tation systems and, as a part of a major jirogram for a foreign gov- 
ernment, building communities including housing, schools, roads, 
sanitation, and water resources plus literacy and vocational training. 

The applicability of the systems analysis and systems engineering 
tools to public problems haslieen demonstrated.^ The problems them- 
selves are increasing in number and complexity, ft is important 
simultaneously to increase the number of people in government at all 
levels, in universities and in industry who can administer and employ 
these techniques. 

Further, it is impoitant to provide a focus on these exjierieiices so 
that the efficiency of these management techniques can l>e improved 
and their usefulness extended. Tlie Scientific 35danpower Utilization 
Act will contribute to the former and the National Commission on 
Public Management will provide the latter. 

I would like to comment briefly on, one, a mechanism for providing 
immediate and effective training in the systems techn<^?o^, two, an 
illustration of an impediment to solutions to public prmilems that 
could bi overcome by using systems techniques under these acts, and, 
three, your specific questions. 

Training. Qualified personnel are limited in number and continue 
to be employed primarily on problems of defense and space. Happily, 
there is enthusiasm on the part of a large percentage of these systems 
people for transferring their skills to public sector problems. Many 
are spending their own space moments increasing their familiarity with 
the social sciences and in analyzing related problems. The question of 
creating an effective tranafc'.r of these skilled people to public prob- 
lems remains. 

The universities have an important challenge to train both the new 
practitioners as well as the customers or end-users of the systems tech- 
niques. Several such programs are now being organized but it will 
take many years to produce the numbers of people needed. 

We have, however, already been introduced to an effective mechanism 
for training on the job a large number Of people in tMs field. Con- 
sider the California systems studies with which you are familiar. 
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Four studies were accomplislied by four separate companies. But uO 
companies competed for these study contracts. 

^ What of tlie other 40? The fact is that eacli company assigned 
its best talent and developed its approach on the subjects of crimct 
information, transportation, or waste systems. Each prepared and 
submitted its proposal. Whei-e a company lacked the requisite skills, 
it teamed witli others and employed consultant^;. As a result, the 
knowledge of the subject and the analysis of the applicability of the 
systems technology to these problems now exists in a reservoir of 50 
commnies, not just four. 

^ There is an additional advantage. Simultaneosuly, the State admin- 
istrators had the opportunity tc review and evaluate the best ideas 
of the 50 companies and in the process to increase their understanding 
of the problems and their imderstanding of the administration of 
these new techniques for their solution. 

IJiis kind of on-the-job training is meaningful and lasiing. Tt is 
jmoblem oriented. The experience gained is real. On a larger scale 
the movement of experienced people from an initial progi’am at a State 
level to other State, regional, and local agencies can be expected simi- 
lar to thyirogression of experienced people from Band to the Depart- 
ment of Defense and now to other Federal agencies. As the capability 
so will the demand for its use. The Scientific Manpower 
Utilization Act could initiate and fund such programs. 

IMPEDIMENTS TO THE SYSTEMS APPROACH 

There are certain practical impediments to the use of systems 
analysis and systems engineering. Some are traditional and some are 
legal. Studies under these proposed acta could identify these impedi- 
ments and suggest solutions. 

For expmple, thei-e is some evidence that technical innovation in 
buildmg construction is limited by the existence of restrictive stand- 
ards and codes. Certam community rehabilitation objectives might 
TO achi wed sooner at less cost if these innovations were available. B at 
It may U nectary to demonstrate the value of these innovations in 
practice before the codes can be changed. 

Ji^e answer might l>e found in a model projecit under a Department 
of Defense construction prom^am which would have the additional 
purpose of examining objectives of the Department of Ifousing and 
Urban Development pd precipitating innovations that would help 
simplify the urban rehabilitation problem. This is a complex system 
problem mvolving interagency cooperation and congressional appro- 
pnation. It might be accomplished under the proposed Commission. 

RESPONSE TO Si ECIFIO QUESTIONS 

1. To the question of what is Mng done in the field, the answer is 
clearly a grmt d^l. Without adding to the list yr a must have already, 
let me say th^ Raytheon is currently working on seveml additional 
uses of the systems approach for public problems and, if Raytheon is 
any reflection of industry at large, ^ a great deal of planning for addi- 
tional applications by industry are in process. 
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2. With i-espect to the lole and relatieuships of Federal, State, 

regional and local government, universities, and industry, there is 
reason for some optimism. ^ ... 

The willingness of many x- ederal and State agencies to discuss 
^sterns approaches has increased dramatically in the l^st 2 years. 
Further, analyses required to support the program, planning, budget 
systems should accelerate this process. 

Interagency and jrrisdictional cooperation will be the key to success 
for many systems programs in the near future. 

In addition they will depend on the development of sufficient skilled 
syvstems people, the selection of appropriate projects, and funding. 

3. The proposed Commission, as a new institution, would bo a wise 
move at this stage to provide a focus for the evaluation of prospective 
programs and to assemble data on actual experience. Other ad hoc 
institutions or authorities may be practical for large interdiscipl' ”xry 
projects in the future. 

The public problems that concern us are complex and mounting. 
Every technological and management tool that will help bring these 
problems under control should be developed along with the or^niza- 
tions and personnel to use them. The Scientific Manpower Utiliza- 
tion Act and the National Commission on Public Management are 
important steps in this direction. 

Senator Nemon. Thank you very much, Mr. Nelson. 

You state that Kaytheon is currently working on several uses of the 
systems approach for public problems. 

Is this ]ust in-house research, or do you have some clients for whom 
you are doing this? 

Mr. Nelson. These are in-house research projects. In the fields of 
pollution, water resources, urban development, and additional ap- 
plications of the educational systems concept. 

Senator Nelson. Have you done, are you doing any ^ work on a 
contract basis on any social problems in the field of using systems 
analysis with a client? 

Mr. Nelson. On a contract basis, we are doing a considerable 
amount of work for several municipalities in educational systems, 
where we are relating curriculums development, the media required to 
meet the curriculums, and communications techniques, and there are 
several programs of that nature in process. 

Just to run through others quickly; In transportetion, we have a 
contract presently with the Federal Government in which we are 
teamed with a university, and working on the evaluation, the improve- 
ment, and subsequent design of a tram^c control system to be employed 
in the city of Detroit. The contract is with the Highway Kesearch 
Board. 

In the major community building field, we have a contract with the 
Government, directly with the Government of Saudi Arabia. The 
basic contract is to provide a defense, military defensive system for 
the Government, but simultaneously, we are developing the 
communities. 

Senator Nelson. What are you doing in the water ivsource 
planning? 

Mr, Nelson. In water resource planning, we are particularly in- 
terested in the Merrimao River problem, up in New England, that 



216 SCIENTIFIC MANPOWER tjtiLIZATION, 1067 

affects Massacliusetts and New Hampshire, and the interests of both 
States, and the Federal agency in that problem. 

^ Our work, as I say, has lieen in-house, to get up to speed for par- 
tic^tmg in such a program. 

Senator Nelson. You aren’t working on any contract basis? 

Mr. Nfj^on. No contract basis in that instance. 

Senator Nelson. What kind of work are you doing in resource 
planning? Is it just as respecting this watershed, or water resource 
use in general? 

^ Mr. Nelson. With respect to resoiu’ce planning, we have tA\o sub- 
sidiaries who are pretty tlioroughly involved in the analysis, land-use 
^alysis problems, and in the exploration of mineral and oil resource's. 
We are working with those sulisidiaries to improve or to expand on 
their capabilities, to include some additional characteristics that we 
think ti natural resources planning system should have so we are pre- 
sently fim(l(Kl in several areas. They are the routine areas tliat those 
companies have been involved with in the past. 

We are now building on them, for additional applications that we 
can see of value, particularly AID programs, for example. 

. Nelson. If some legislation wei*e to pass, such as the pend- 

ing bills before this committee, do you have any ideas about what would 
be the best approach in funding, what kind of problems, what kind 
of programs? 

In other words, if the Congress were to decide that it was worth- 
while to make some appropriations for the purpos(»s of education, f(»r 
the purposes of acting with some specific social problems, regionai or 
city or fetate, do you have any idea, any suggestions as to what might 
be the most useful approach ? 

Mr. Nelson. I haven’t thought about them in terms of STiecific 
priorities, but the familiar ones of education, pollution control, trans- 
portation, are the on' S that I think would bo most meaningful to us, 
the ones that 1 think vould bo most meaningful to l>e started on in the 
near future, because tlure is a great deal that currently can I'e done 
in those areas. 

There is much that can be done, without bringing in any particular 
new technology, working with the existing capabilities, but organizing 
them differently. 

For example, in the pollution field, I feel that whether or not tlie 
h ederal Government tat es initiative, communities will find it neces- 
sary to band together to d* '.ings in their own best interests, liecause 
that way they can bring m e effective financial capability and man- 
a^mont capability to the problems, but I think the existence of these 
bills would; greatly accelerate that process, and would certainly bo 
beneficial. 

Senator Nelson. Well, I want to thank you very much for vour 
fine contribution, and for taking the time to come here this morning. 
Mr. Nelson. TlianI you. 

Senator Nelson. Was your company one of the contractors in the 
California contract ? 

Mr. Nelson. No, it was not ; nor a bidder. 

Senator Nemon. Thank you. 

^t will conclude the hearings until tomorrow morning at 0 :30 a.m. 
(Whereupon, at 11 :30 a.m. the subcommittee adjourned, to recon- 
vene at 9 :S0 a.m., Thursday, March 30, 1967.) 
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THURSDAY, MARCH 30, 1907 
U.S. Senate, 

Special Subcommittee on Sctentieic Manpower 

Utilization op the Committee on 

Labor and Public Welfare, 

Washington^ D.G. 

Tlie special subcommittee met at 9 a.m., pursuant to recess, in 

room 4232, Senate Office Building, Senator Gaylord Nelson (cliainnan 
of the special subcommittee) presiding. 

Present: Senator Nelson (presiding) and Senator Javiis. 

Committee staff member present : Robert Patricelli, minority coun- 
sel to the sped' 1 subcommittee. 

Senator Nbi.son. We will open the hearings today on S. 430, the 
Scientific Manxmwer Utilization Act of 19G7, and S. 407, a bill to 
create a National Commission on Public Management. 

Our first witness is Michael Michaelis, manaj./er of the Washington 
office Ox Arthur D. Little, Inc. We are pleased you. took time to come 
this morning and give us the benefit of your views. Your statement 
will be printed in full in the record. You may present it any way 
you see fit, extemporaneously, or by reading it, or however you like. 

STATEMENT OP MICHAEL MICHAELIS, MANAG-EE, WASHINGTON 
OEEICE, AETHUE D. LITTLE, INC., WASHINGTON, D.C. 

Mr. Michaelis. Thank you very much, Mr. Chaiman. 

I welcome this opportunity to join in your discussion of the “systems 
approach” to problems of public policy. Five years ago I had the 
privilege of serving as Executive Director of the White House Panel 
on Civilian Technology. I recall that we then recommended to the 
President that an Inter-Agency Task Force be created, and that it 
use the systems methods to guide Government actions in jiui-suit of 
jocial and technical innovation. 

At that time, the issue that appeared to me to be the most crucial 
was how to increase the rate of utilization of new knowledge, so as 
better to satisfy functional needs of our society, such as transportation, 
housing and construction, education, and health care. That was 5 
years ago; the issue today, it seems to me, is still the same. We are 
still searching for ways by which we can bring to bear the rapidly 
growing fruits of science and technology on the problems of everyday 
living. 

I continue to believe — as I did 5 years agOy-that the systems ap- 
proach can provide a powerful stimulus to social and technical inno- 
vation. I ^so believe, and submit for your consideration, that a 
national council — representative of Government, industry, labor and 
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the professions — should be formed in order to experiment with new 
applications of these management techniques in all areas of social 
need. I will comment on such a national institution later in my testi- 
mony after first, if you permit me, considering the systems method 
in relation to its iK>teiit:al usefulness for guiding public policy. 

In recent years, there has been increasing public discussion of this 
and related topics, to be sure — ithough much of the enthusiasm in sup- 
port of new approaches had led to suggestions that are notably vague 
and exhortatory. It is all the more exciting and reassuring, therefore, 
that your committee is exploring how actually to utilize known and ad- 
vanced management techniques— such as systems analysis— in the 
pursuit of national goals. 

Note that I have said “known” techniques, for systems analysis as 
such is not new. What is now, once again, is the potential utilization 
of this technique, of this knowledge, to help solve age-old functional 
needs of society. 

Several of my friends and former colleagues, who have spoken in 
these hearings, have already given you most adequate definitions and 
descriptions of systems analysis techniques, and of the “systems 
method” at large. For my part, I will merely attempt a summary of 
what seem to me the most pertinent characteristics and values of the 
systems method, before I go on to discuss the question of its potential 
utilization. 

The systems approach encompasses three interrelated major phases: 
^sterns analysis, systems engineering, and systems management. The 
.’uteraction betTS jen these phases is intimate and continuing: When a 
system is operation, management and engineers continue to col- 
laborate using the tool of systems analysis for operating decisions, 
much as they did in the design of the system in the first place. 

The procedures of systems analysis vary widely, reflecting the 
inherent uncertainties of the problem under review, as well as the 
difference between organizations. However, the structure of systems 
analysis is quite consistent from case to case. It involves the following 
successive steps : 

1. Understanding the objectives of the desired system in the con- 
text of its working environment. 

2. Stating the interrelations between the objectives and the variables 
of the system that are chosen for analysis, thus constructing a model. 

3. Quantifying functional relationships between elements of the 
model and its outputs, often described as the benefits. 

4. Quantifying functional relationships l^tween elements of the 
model and inputs or resources needed, often called the costs. 

5. Combining (3) and (4) into an input-output or cost-benefit rela- 
tionship that flows through the whole model. 

6. Determining from the input-output relationships that choice of 
all possibilities of systems characteristics and manner of operation 
that produces the most desired result, and operating rates that corre- 
spond to that optimum. 

Systems engineering starts when a selected system has been broadly 
specified, principally wfih regard to its desired performance. The 
essential job of systems engineering is to subdivide the broadly de- 
fined task of the system into more limited subtasks, thus permitting 
the actual engineering work undertaken in the development of a 
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system to be principally directed at well-defined problems, of limited 
scope. The great bulk of engineering in systems development is, there- 
fore, not systems engineering, but the latter plays an essential part 
in insuring that the separate engineering subtasks can be integrated 
into a wording overall system. 

Systems management can be considered — in a somewhat oversimpli- 
fied view — as an extension of the concept of decentralized management 
(practiced in many modem institutions) where such management is 
organized around a task with the scope of a system or subsystem. 
Thus, the traditional business functions of production, sales, finance, 
and R. & D. — whetlier perfomied in a centralized or decentralized 
manner in an organization — can be regrouped, for instance, to pro- 
vide management and control of the system’s optimum utilization of 
resources to achieve a given objective; that is, strategy; logistics aup- 

f )ort; staffing and training of personnel; procurement of special re- 
ated equipment and supplies. 

I will forbear from going any further into the technical complexi- 
ies — semantic and otherwise — of the systems method. Suffice it to 
say that there already exists considerable evidence for its utility, 
particularly applicable to situations where a major change in a broad 
area of activity is needed. 

Many of the techniques of the systems; method are shared with 
other disciplines; its uniqueness is the scope of the problem to which 
it can be addressed. Its major value is the insight it provides into 
the interrelationship between parts of a whole — often leading to un- 
expected discoveries about objectives and values, or relationships, or 
facts. This opportunity for new discoveries is one of the most fascinat- 
ing and valuable assets of the systems approach. 

^‘Where do wo go from here?” “How can we best use systems anal- 
ysis to help meet major social needs?” These are the questions fre- 
quently asked today, and I believe they are the ones that most interest 
your committee. We have noted that the systems method can be ap- 
plied to problems of great scope, and that it is particularly applicable 
to situations whore a major change in a broad area of activity is needed. 
It is principally for these reasons that the systems method has been 
so successful in the development of our military defense capability 
and in our exploration of outer space. Both these efforts are vast in 
scope and require major changes in very broad areas of activity. 

This is no less true of problems in everyday living, whether these 
be In transportation, or in education, or in health care, or in construc- 
tion and housing, or the like. But there is a distinct and crucial dif- 
ference between these civilian sectors of our economy and those of 
defense and ^ace. That is to say, the problems of everyday living, 
reflected in the behavior of the market for goods and services of all 
kinds, have called into being an industrial complex of not only great 
magnitude but also great diversity. Here we are faced not with a 
centralized and integrated decisionmaking mechanism, as we are in 
the Defense Department, but with a multitude of custciners and a 
multitude of competitive producers and service organizations. 

This applies to all of the areas of social need that I have mentioned. 
In this situation, therefore, the systems method can have an additional 
and vital virtue. It can provide a common language between managers 
in government, in industry, and in labor, and the professional com- 
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mumtj in the research institutions, universities, and other centers of 
knowleuge generation. This common language can provide a common 
understandmg—about objectives, assumptions, values, benefits, and 
costs. 

The question of “Where do we go from here, and how should we use 
ttie sjrstems metliod?” must therefore be answered in the context of 
bnnging together the multitude of decisionmakers to provide an 
optimized system for carrying out any one integral function of our 
society. 

^ . We must be most concerned with the ability of our decisionmakers to 
initiate ai^ carnr tlirougli innovations of great magnitude and impact, 
i that a major issue today, as it has been for years, is to 

hnd the way by winch social and teclinical innovation can be brought 
about at a rate commensurate with the needs of society. This is not 
synonymous with merely saying that more scientific research and 
technical development are needed. 

^ R. & p. is only a comparatively small part in the whole chain of 
innovation from the conception of an idea to the sale of a new product 
or service in the marketplace. It. & D. generally costs no more than 
10 percent of the total cost of innovation: it occupies a comparably 
short ^mespan in the total chain of innovative events and, surprisingly 
enough, it often carries comparatively lees financial risk than some of 
^ functions in tlie chain, such as marketing and distribution. 

ihm is worth repeating: Innovation is not the same as R. & D. 
R. & p. ci'ea^ new knowledge. Innovation is the process of utilizing 
su^ knowledge. Innovation thus entails the challenging of wisdoms 
and beliefs that are often long held and cherished by the body politic. 

therefore, is a “political” process in which the systems 
method can provide ^sistance but can, by itself, provide no solutions, 
lersonal values and attitudes enter significantly into the picture, 
bears and ambitions ]oust with each other; labor and management 
seek compromises between apparently opposing viewpoints; the public 
and the private sectors attempt to do likewise—and each, whether an 
individual or an organization, proceeds from his own formulated set 
of objectives and assumptions. 

In this situation, the systems method can provide a common language 
so that the battles that will be fought and the compromises that will be 
reached can derive from at least a cnmmoii understanding. There are 
plenty of differences that will remain because we are, after all, human 
react differently even to the same stimuli. 

There are, yet, few working examples of the usefulness of the sys- 
tems method in a decentralized, fragmented, and traditionally ad- 
vereary-prone situation. One good example has already been de- 
scribed to you in previous testimony. I refer to the school construc- 
tion systeins development project in California. You will recall that 
its most critical characteristics were : 

(1). It focused on a functional need of society— educational facil- 
ities, in this instance. 

• expressed this need in performance specifications— thus open- 

T concepts of meeting this need. 

(3) It created a market— representative of real consumer needs and 
large enough to warrant serious attention by industry. 



SCIENTIFIC MANPOWER UTILIZATION, 1967 



221 



(4) It brought together those that had vested interests in this mark- 
et, in such a manner as to stimulate fresh thoughts on old pro})lems. 

(5) It provided a collaborative mechanism, by which each par- 
ticipating institution could discover for and by itself what it'; en- 
lightened self-interest had to offer — not only to itself but to the whole. 

(6) It thus created now incentives for social and technical innova- 
tion and reduced existing barriers to change. 

The last three jioints are, to me, the most interesting and vital. 
That is to say, this experiment in innovation brought together the 
vested interests who liad traditionally controlled the human, financial, 
and technical resources that served this market. It brought toge ^ r 
these vested interested in such a manner— that is, with a systems task 
to perform — as to stimulate a collaborative effort toward innovation 
and change. Each of the participating groups—govemment, indus- 
try, labor, and the professionals— discovered that its enlightened self- 
interest had a mutuality with that of the others. Each discovered 
that if he gave up a little of some of his most cherished practices — 
to which he had held strenuously for fear of being injured economical- 
ly or professionally — then others in this emerging community of in- 
terest would be able to act differently from the way they had acted 
hitherto. These new actions could then provide opportunities which 
outweighed the possible injuries feared, As each participant, in turn, 
recognized this process oi changing institutional relationships as of 
his own making, a favorable climate for innovation and change was 
created. That is to say, fresh incentives for social and technical in- 
novation were found, and institutional, regulatory, and related bar- 
riers to change were reduced. 

Senator Nelson. May I interrupt just a moment? 

What was this construction systems development project in 
California? 

Mr. Miciiaelis. In the testimony of my former colleagiie. Dr. 
Schon, there was a very full description. This was a project in Cali- 
fornia where the Ford Foundation had put some money for the 
development of modular building components for the purpose of 
building schools faster, more cheaply, and with better utility. 

The name Ezra Ehrenkrantz as the leader of that project may have 
stuck in your mind. 

Senator Nelson. I thought it had failed. Are they using the sys- 
tem now? 

Mr. MimAELTs. Yes, indeed. My information is that schools are 
being built in California to the design that was created and it has 
worked out more economically and in lino with the desires stated 
initially. 

Senator Nelson. I guess I will have to take another look at that. 
I thought they ran into problems at each level, building codes, 
architects 

Mr. Miciiaelis. I lielieve you may be thinking about something 
Afferent, because the extraordinary thing abf'Ut this project was that 
it brought together the very groups you have just mentioned, who did 
then collaborate extraordinarily well. 

Sentaor Nelson. I may have it confused. Go ahead. 
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Mr, Miciiaeltb, This process of change in school construction did 
not center around the ubiquitous discussion of how much research and 
development might be ne^ed and who should undertake it. At least, 
tliat question came up much later than usual, and it came in the 
proper setting of a positive environment for change that had already 
been created. 

In that environment, the question of how much K. & B. and by 
whom solved itself. That is to say, the market demanded new knowl- 
edge; it exerted a pull to which entrepreneurs and scientists readily 
responded by committing their resources to the creation of needed new 
knowledge— because they were reasonably sure that barriers to the 
application of such new knowledge would not be allowed to persist 
and thereby make the new knowledge impotent. 

In a real sense, therefore, the systems method was used to experiment 
with human attitudes and institutional obstacles to change. I use the 
word “experiment” advisedly. Studies were made, to be sure, but 
studies are not enough. These studies and the hypothases derived 
from them were put through an experimental process of verification 
or modification, that is an experiment in which the vested interests 
worked together in a real time environment in order to test the possi- 
biliti^ for their own adaptation to new knowledge and new oppor- 
tunities, and to test the consequences of their potential actions. 

This experiment in school construction represents to me, in micro- 
cosm, what needs to be achieved on statewide, regional, national and, 
for that matter, international scales. 

In previous testimony at these hearings, suggestions were advanced 
for a national committee or commission, set up to administer a sub- 
stantial program of experimental and demonstration projects, using 
the systems method for the solution of public sector problems. This 
concept of a national commission or committee is a persuasive one and 
should, I suggest, be considered in the context of “bringing together 
the vested interests.” 

The studies, experiments, and demonstrations to be undertaken 
under the auspices of such a national body should be those, in par- 
ticular. which have the effect of opening up public sector markets to 
the technological contributions of private industry (as in the example 
of the school construction systems development project in California. 

A few vears ago I served as chairman of a committee of the United 
States Chamber of Commerce concerned with industry-government 
cooperation in innovation. If you permit, I will refer to what I then 
propo^ as a national council, which — if created — could well be re- 
sponsive to the intents of the two bills before your committee. 

^ Spectacular advances in American progress are possible. The Na- 
tion\ total i^urces offer vast opportunities for advance and better- 
ment, The institutional restraints between government, industry, and 
labor all too often, though, inhibit full collaboration between those 
who command complementary resources. The Council for Americmi 
Progress is proposed as a new means to foster such collaboration and 
thereby to help our institutions and their decisionmakei’s adjust to 
the needs and opportunities of the future. 

The Council for American Progress will exemplify the inherent 
unity of interest in our diverse society. It will seek and manifest 
consensus on the means of achieving national goals. It will illuminate 
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the opportunities for living up to our potential. It will identify ac- 
tions we must take if we are to realize our expectations. 

In order to achieve these ends, the council must be representative 
of both the private and the public sector of our society. It will need 
the fullest support and active participation from Government (ex- 
ecutive, legislative, and judiciary), from industry and finance, from 
labor, and from the academic and professional community. It will 
be the purpose and responsibility of the council to confront these 

B on critical issues pertaining to A ..jiorica’s pro/press. Such con- 
:ion and collaboration bet-vveen these groups will be undertaken 
with the help of an interdisciplinary staff, skilleclin the most advanced 
management methods, including those of systems analysis, systems 
engineering, and syste' .is management. Such confrontation and col- 
lafoation— on a professional ft-cel — should lead to a better mutual 
understanding of the opportunities and obstacles before us, and thus 
to greater uniiy of jpuri>ose. 

The council will not seek to supplant, impede, or circumvent any 
of our democratic processes and institutions. It will not make deci- 
sions, but it will help those who do. It will be a national focal point 
where all sectors and groups of our society will be called upon to 
reason together so that decisions made by them separately and else- 
where can lead to more purposeful and concentrated action for the 
common good. 

The council will attempt to look into the future, and concern itself 
with the manifest and anticipated needs of society before these be- 
come pressing and critical issues of the day. It will thereby provide 
those who must make the decisions that shape our future with sound 
professional evaluations of the various alternatives for deploying the 
N ation’s resources to meet its future needs. 

It is recognized that other institutions exist — ^lioth public and pri- 
vate — which try to perform many of these functions. But each does 
so from the particiilar vantage point of its sectoral or professional 
base. The unique feature of the j>roposed Council for American Prog- 
ress is its multisectoral representation : government, industry, labor, 
and the professions. The council will be independent of each and yet 
a part of them all. It will not operate under the prime aegis of any 
one of these groups, but it will forge links between them so that unity 
of interest can be transformed into unity of purpose. 

The Nation’s progress derives in large measure from technological, 
economic, and social changes — and from purposeful interrelationships 
between them. In most instances, the oppoitunities that new Imowl- 
edge can offer are increasingly outstripping the ability of our insti- 
tutions to exploit them. Major institutional and managerial innova- 
tions are needed if we are to fulfill our expectations and potentials. 
It is high time that w;e experimented with new institutional and man- 
agerial methods to utilize our great knowledge, just as wo have experi- 
mented in the laboratories to create this knowledge. 

Spectacular gains in scientific and technical knowledge stem increas- 
ingly from concerted interdisciplinary efforts of many specialists. We 
can expect similarly spectacular advances in the utilization of this 
knowledge from an interdisciplinary and intersectoral effort of the 
diverse mterest groups represented in the council, working toward 
common objectives. 
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The Council for American Proj^ress would set up ad hoc task forces 
to explore the potential for major innovations to meet more ade<|uately 
the functional needs of our society; food, health, shelter, education, 
transportation, communication, energy, and so on. In many instances, 
these task forces will be established on a regional or State basis, in 
order to be most representative of local interests and desires. In every 
area of n^d and in every instance, the appointed task force — just as 
the council itself — will lie composed of representatives from govern- 
ment industry, labor, and the professions. 

It will be the purpose of each task force to identify the future needs 
of its region — or State, or for that matter the Nation as a whole — in 
its allotted field, and to evaluate all the resources now available and 
projected-yhunian, technical, economic — that can bo brought to be^ir. 
Many possible alternatives are likely to be found that could potential- 
ly meet anticipated needs. Modern analytical methods such as sys- 
tems analysis will be used to evaluate the cost/benefit relationship of 
each alternative course and to compare them. 

These methods of analysis and management techniques have helped 
us to build the strongest military defense system in the world. We 
can confidently expect to be able to adapt these methods to the devel- 
opment of every sector of our society. We can do so best, if govern- 
ment, indus'ry, labor, and the professions deliberate together, with 
increasing u. ity of understanding and purpose, before decisions for 
action are made in diversity. It is the purpose of the Council for 
American Progress to aid in this unifying deliberative effort and thus 
to give e^h participating group a better understanding of its own 
opportunities for action in relation to those of all the others. 

The task forces of the Council will be supported by an interdisci- 
plinary, intersectoral staff (as will be the Council itself) skilled in 
formulating the problems and irjsues in which the task forces and the 
Council require objective professional judgments. These judgments 
will be sought from the best qualified groups and indrfiduals in the 
country, under contract to the task forces and the Council. Many of 
these groups will be those alluded to earlier as representative of special 
sectoral or prof^sional interests. 

The deliberations of the task forces will lead to reports widely dis- 
tributed by the Council, the importance of which will derive from the 
fact that a composite group prepared them, representative of all 
relevant sectoral interests-— public and private. The influence that 
such recorded consensus of judgment can exert in unifying the diverse 
democratic policy and decisionmaking process, is one of the principal 
purposes of the Council. The other is the achieving of deeper under- 
standing of consequences of their potential actions by those in the 
Council and its task forces who participate in the studies and experi- 
ments beini? undertaken. Since these men and women are drawn from 
high office in their respective organizations in the public or private 
sector, one can confidently expect that the mutual enlightenment 
through colla'^ration between them will lead each to make decisions 
for his organization in^ a manner both more imaginative and more 
complementa:^ to those in related organizations. 

It is essential, as I see it, Mr. Chairman, that such a Council for 
American Progress operate in an administratively neutral environ- 
ment. It murt not be the creation of any one of its participating 
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groups, and it must not operate under the prime aegis of any one of 
them. In its very creation, it must already observe one of the lessons 
that its future work is to impart to its participants; namely, that the 
mutuality of give and take between equals— at least in the conceptual 
stage of thinking through possible actions for the future^-can create 
an environment in which those actions will be taken in the most 
productive manner. W e must strive for a Council that is independent 
of each of its members but that is also a part of eacli. 

If I may depart for a moment from my prepared statement, Mr. 
Chairman, I would like to interject some thought on the bill introduced 
by you, S. 430, and the one introduced by Senator Scott, S. 467. 

I am in support of both bills, in the sense that I see them as cx)m- 
plementary to each other. In bill S. 430, it is proposed to make 
grants to States “for the purpose of cau ing the systems analysis and 
systems engineering approaclies to be applied to national and local 
problems.” In bid S. 467, it is proposed that “a National Commission 
on Public Management be established to give attention to tiie develop- 
ment, dissemination and implementation of modern management tech- 
nolo^ and analysis of the systems interrelationships involved in public 
business problems.” 

From my proposal for a Council for American Progress, you will 
note that I believe that the salient features of both bills can and should 
bo carried out simultaneously and in an integrated manner. That is 
to say, the purposes of bill S. 467 would best be served by actual, prag- 
matic experimentation involving all the vested interests In a particular 
public business problem. 

Tliat is one of the stated purposes of the Council for American 
progress. Another of its purposes is to conduct such experiments 
at the local level through local task forces; and thus it is responsive to 
tlie intent of bill S. 430. 

In short, Mr. Chairman, I believe that the two bills are two sides 
of the same coin, and I suggest that the proposed Council for American 
Progress can mint this currency of our future wealth. 

Mr.^ Chairman, membei^ of the committee, in our explosively 
changing world it is no longer sufficient to live with sliibboleths and 
concepts that ^rved us in the past. We must take up a vital, flexible 
and ever-evolving concern about the nature and purpose of our society 
and about what constitutes a good life in light of tomorrow’s needs and 
opportunities. 

We must develop institutions that are geared to the cham-reacting 
growth of science and technology, and that are consonant with their 
impact on man’s changing conception of him^lf and his world. 

We must commit ourselves to dare to build the world we want, 
knowing that it is possible if we but demand it — and if we use intel- 
ligently all the potent forces of science, the arts and the humanities 
that are at our disposal. 

Senator Nelson. Thank you very much, Mr. Michaelis. 

On your proposal for a Council for American Progress, are you sort 
of proposing a national team of syrtems engineers with satellite teams 
of systems engineers evaluating regional, local, and national problems? 
Is that what you are talking about? 

Mr. Michaelis. That is correct, but I would go further than systems 
engineers in the makeup of these teams. 
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In other words, I would primarily involve managers of industry, of 
government and of labor, with systems engineers as prof ese’ 
participants. 

From the school construction systems project in California, for 
instance, one can derive some real insight into the psycholoj^ of 
change which grow in the minds of the managers who participated in 
that project. The need for the decisionmaker himself to become in- 
volved in the conceptual thinking through of consequences ojE potential 
actions is essential. 

I do not tliink you can leave the task to the systems analyst alone. 

Senator Nel^n. I did not interpret your statemoit that way. You 
can i>erhaps give me a short statement that describes it better, and I 
will u^ it. All I am asking is, do you projiose some kind of a national 
council, using the concepts of engineering and draw out every decision- 
maker vdio might be involved in the picture to evaluate regional. 
State, and national problems. Is that it ? 

Mr. MiciiABnis. Fight, ’yes. 

^ ^Senator Nelson. How would you create it and how would you fund 



Mr. Miciiaelis. I think you would probably have to start at the local 
level iirst, and let it grow to the national level over time. The initial 
funding, to get it staled, one would hope — and this has not yet been 
explored in any detail — could be gotten from foundations. 

It should then, I think, at a later stage, be funded jointly by the 
participants, on a matching basis between government, industry and 
labor. Those who participate should be those who fund it. 

Senator Nei^jon. Who selects the Council at the national and local 
level, and who decides what problems they will evaluate? I mean 
who would in your proposal ? 

Mr. Miciiaems. I think this again has to be a mutual wish of the 
potential participants to learn and to better understand the possi- 
bilitie.s. In other words, it could be in any one area a politican, an 
elected oiTicial of government, or it could bo a leading businessman or 
union oilicial who takes the initial step to bring together leaders from 
the three power groups into a confrontation and an exploration of what 
areas of concern would indeed be the most profitable for their joint 
attack. •' 



It would not necessarily be the same problem in all States. The edu- 
cational neld IS one possibility, or it may be transportation, or it may be 
several such areas of community needs simultaneously, and you may 
need several task forces in any one area. 

I think this has to be initially a self-generating mechanism. I sense, 
over some years now, that there is a great deal of groping between 
leaders m government and industiw and labor for a collalmrative 
mechanism. So that a coming together might not be a f orced coming 
together, but rather a collaboration in the sense of “Let’s see if we can 
work together in an environment that sets a perspective on what our 
separate tasks are and that gives us a chance of exploring the mu- 
tuality of our interests.” Siiontaneous combusion is a relevant concept. 

Senator Nelson. I think the concept that you are talking about is 
a very interesting and useful idea. But I never saw a good idea 
spontan^usly combust. 

What is the generating force ? 
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Mr. Michaelis. I believe that in diCerent areas it would be dif- 
ferent ones. It is more likely to be, I suspect, the State government 
and the Federal F wernment taking an initial step, inviting the private 
sector to join in a vemmcwti task. 

Hopefully, however, it would not put the stamp of either Federal 
or local government dominance on that task, but rather one saying, 
“We and you will try something together, and we will continue to 
supportthis.” 

So I would say the Government could well take the initiative in 
calling foith this kind of effort, and that it should give it continuing 
support, particularly impiortant in the early stages to make sure that 
it has a fair chance of growinpj. But I do caution against it becoming 
a predominantly Federal or, in the States, a local government task, 
to which industry,^ labor, et cetera, may then only give partial atten- 
tion from time to time. 

I think it is very imTwrtant that every one of these sectors feel that 
it is its own responsibility as much as everybody else’s. 

Senator Nelson. The reason that I drafted one of these bills in 
the first place, was to try to figure ovit a method, a feasible technique, 
for generating the interest in utilization of the concept of broad inter- 
disciplinary planning, and that is the purpose of the bill. 

The reason for drafting the bill was that it was my judgment that 
it was not going to originate on any local level because the patient 
does not know what is wrong with him. As a matter of fact, he does 
not even know in most cases that he is not feeling good. 

He does not know what the problem is. I think it is veiy important, 
your idea of involving the decisionmaker. Without the decisionmaker 
involved, whether it is the mayor, or the budget director or the police 
chief, or the motor vehicle director, or the superintendent of schools, 
or whoever it may be, without having the interest and cooperation oi 
the actual person who makes the decisions, it is not possible to imple- 
ment a proposal no matter how good it is. ^ 

I like the idea of the Americal Council for Progress, and it reads 
ve^ well. I just do not know how you will get it started. 

That is the reason for introducing these bills, to find some technique 
for introducing some funding and exciting some interest in the concept 
both from the standpoint of educating people as to the need and 
demonstrating by some projects the results that can bo accomplished. 

I have not really figured out yet the best technique, and that is the 
reason for these hearings. I think it is a very fine idea theoretically, 
but it is not going to generate it^lf . You have to have some national 
leadership and regional leadership and State leadc'^hip, and you have 
to have some funding, because those who make the decisions on ap- 
propriating money are not going to make appropriations for something 
they do not understand. 

Mr. Michaelis. I think we are on the same wavelength. What I 
have sketched out here, to be sure, is something that is not going to 
be created overnight. It will be a number of years in evolving, and 
your bill is certainly one of the first steps in creating interest and 
understanding in the methodology. 

I am stressing that it would be good if such understanding were to 
be reached not in the abstract through studies, but on quite specific 
case examples, through actual expenments and demonstrations that 
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I am sure we can set up. It may be a transportation problem in your 
State. 

Senator Neuson. As I am sure you ai’e aware, there are some very 
Bne examples of this already through the 701 grants that have been 
made to States and local governments for planning. I have not 
checked the legislative history, but whoever conceived the idea of mak- 
ing congressional planning grants was quite ingenious, and it worked 
ve^ well. 

Several regional groups in my State, and in other States, have 
utilized Federal funds which require the establishment of a regional 
planning commission, and they give them funds to make a comprehen- 
sive regional plan for the development of that region in tenns of its 
resources, its institutions, its transportation, its population, its 
economics, its industry, and this does, in those areas where plan- 
ning grants have been made, and where they have been suc- 
c&ssful, it has involved a broad x/aiticipation by the city councils 
and members of the county board, newspapers, and all members of 
the community, and wherever that has happened it has worked very 
weV. 

3o Congress has made grants successfully and is making them daily 
all over the United States to various regions and States for develop- 
ment of comprehensive plans. 

Now, -what we are trying to do here is to figure out a technique fo^’ 
doing several things, but one of them is to develop an understanding 
in the country of the whole concept of ^sterns engineering and how 
it can be utilized to do whatever you are trying to do. 

And, also, to get some demonstration ]>rojects going to demonstrate 
the efficacy of the concept. It is one thing just to give some grants 
and say, “You go ahead.” That is what we have done, and it has had 
some very good results. We are trying to take the next step now, and 
give it some direction, some leadership on the national level, and that 
is what we are sort of fumbling around about here trying to figure 
out what the beet technique is. 

I am not satisfied with the bill I introduced, nor with the bill that 
the minority introduced. You mention that you endorse the concept 
of the national commission. 

That proposal is in the minority’s bill, and I endorsed the concejit, 
too, but I do not know how it would work. I do not know who you 
would put on it or w'hat they would do. 

On the other hand, in my proposal we would simply grant funds fo 
the Secretary of Labor ana ho would accumulate the exjiert iso, or 
advisoi’s, and make grants for experiments, and I am not satisfied 
with that, either. ^ But if wo were to draft a bill and had some seed 
money to accomplish what we are seeking to accomplish, or what you 
are talking aliout in terms of the American Council for Progress, flow 
would you do it? If you had to draw up a bill for Congi'ess, what 
would you do? 

Mr. MichaeliS; Well, I believe I would combine, evc.i so, the fea- 
tures of the two bills, and I would try to determine a number of specific 
case examples for demonstration experiments. I would try and de- 
termine what representative examples could be set up in a number of 
States where the political environment for such collaborative efforts is 
promising, as it was in the school construction case in California. 
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I would look for similar situations in other functional areas, trans- 
portation and health *'are for instance, and I would set up relevant 
collaborative experiments ii^ different States, involving the local de- 
cisionmakers with the help of professionals in the systems field. I 
would monitor this series of experiments from a national level through 
a national commission, or council, or whatever you wish to call it, 
composed not only of government people, but also people from in- 
dustry, labor, and the professions. 

I say, “monitor,” because these national leaders may not commit 
themselves right at the start to l^ecoming, say, the Council for Ameri- 
can Progress, but they might one day grow into it as they themselves 
see the value of these methods at the local level. 

In short, I say, first, that the systems concept, the methodology and 
its usefulness, can best be demonstrated by experiments in actual life, 
rather than by, let us say, hypothetical studies or scholarly articles 
only, which is what we have now. 

Secondly, I say that a national commission, a group of men and 
women at the national level, can and should observe these experiments 
very closely to see what can bo derived from them for larger national 
issues. 

Experiment locally, observe nationally, and then maybe you will get 
to the point where you can act nationally, using the systems method to 
the fullest extent. 

ItCt me say u ne last thing, Mr. Chairman. Let us try and not be 
driven too far into thinking that the systems method is simply a science 
and engineering process. It is that in part, to be sure, but that is 
not the critical aspect you are facing here. The critical aspect is not 
the generation of new methodological knowledge. The critical issue 
is whether the existing knowledge, or new knowledge you can create, 
will be used. And that use involves the decisionmakers directly. 

Systems methodology should thus not be equated with “Let the 
scientist and engineer do it ; he will find the solutions.” 

Senator ]^’?nsoN. I agree with that. In drafting the bill, we had in 
mind the ic e that you would do experimental projects both in terms 
of educating the decisionmakers as to what the concept is all about, and 
doing .some actual, real-life projects involving everyone, including 
the decisionmaker, of course, and that an appropriation would be made 
to the Secretary of Laboi , who then would accept petitions for projects, 
or originate them himself, whether they are in the field of transporta- 
tion in some city or school administration or whatever it may be. 

I am still not very happy with that approach, and I am not sure it 
would work too well. 

^ On the other hand, the other bill, S. 467, proposes creating some 
kind of a national commi.ssion to study, and I do not know who would 
be on it, and who would do any work. 

In other words, I am more concerned about the mechanics of the 
bill right now than anything else, because I do not think there is any 
doubt but that you set it up right mechanically you can creatively use 
the funds to tackle the problems you are talking about, because we 
have done it very well in a number of places in the country, and that 
is the part that I — you can set. up a commission and have some mayors 
and Governors and Congressmen and everything else on it, so they 



230 



SCIENTIFIC MAl^TOWER UTILIZATION, 1967 



do nothing, and then they hire somebody, and it might be that they 
do not know what they are doing either. 

I have thought of putting it in the National Science Foundation 
and authorizing them to hire their own consultants. They would have 
to do their own s;ystems engineering on the problem we gave them, so 
to speak, and decide what are the limit® of the exmrimentation we 
can do, what areas we can start it, and then proceed from there. 

Mr. Mioiiaelts. I have not thought this through. This is the first 
time I have heard this suggestion. I think the Science Foundation 
would undoubtedly be very capable of marshaling the scientific re- 
sources, the scientific understanding for the? Rystems methodology, both 
in the physical sciences as well as in the social sciences, to be sure. 

I would only wonder, off the cuff, whether it has the political power 
and ability of projecting this knowledge into experiments with the 
realities of everyday life. A home in the Science Foundation for an 
experiment of this kind might just possibly lead to excessive scientific 
attention and therefore, by the same token, to pos .’bly an excessive 
disinterest on the part of the political and manageriul establishment. 

If I were to put myself in the position of the chief executive of 
a large company, on hearing that the National Science Foundation 
has charge, and I were asked to participate, I might just conceivably 
say, “I will send my research director. This will be scientists talking 
te scientists.” We do not have to convince scientists that the method 
is useful, but we do have to convince managers, and that mians that 
we must involve the managers. This explanation of new me thodol ogy 
must be a part of their daily responsibilities. 

Senator Nelson. I ani ‘just looking for an established Federal in- 
stitution that already exi^s to administer the funds. There would be 
no limit on whom they might consult. They would call in the Ameri- 
can Management Institute, and they would call in the aero^ace people 
who have worked in the field, they could call in the nonprofit organiza- 
tions, they could call in expertise from all walks of like, and consult 
with them about how to approach setting up their own ^stem analysis 
on the problem of meeting the situation, so to speak. 

They might find some method or technique of administering the 
program. That is the problem. I am not really worried that we 
can make it work if we can find some technique to administer the pro- 
gram. You, or anybody else who has given it some thought, could 
name in 5 minutes more problems that ought to be evaluated and 
demonstration projects that ought to be done than we could do in 
the next 5 years. 

For example, one of the biggest costs and one of the biggest prob- 
lems in America is education. My own casual judgment about it is 
that among the biggest institutions in the United States are the in- 
stitutions of higher learning, and among the worst-managed institu- 
tions in the United Stat^ are the institutions of higher learning. 

If these large universities were a business institution they would 
have to fire every manager on the campus the next day. They just are 
not competently run from a management standpoint. The manage- 
ment of th^ institutions should be evaluated. We ought to have an 
appropriation and some kind of systems evaluation team working with 
the business managers, with the professors, and with the presidents 
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of several institutions just for the purpose of improvement, from the 
management standpoint, 

I think you could do some revolutionary things in improving the 
management of the institutions of higher learning as well as the pri- 
mary and secondary schools, most of which are run quite incompetently 
from a management standpoint, too. 

But you need somebody, some team at the national level, who decides, 
who selects the problems that ought to be evaluated, and hires people 
to do it, to work it out. That is what I am trying to get at. 

Mr. Miciiaelis. Yes. 

Senator Yelson. Everybody who has testified, and the testimony is 
very good, agrees we ought to do something, but I have not gotten 
much good advice on how to implement it. That is the problem. 

Mr. Migiiaeijs. Is it reasonable to say that, since you mentioned 
education, obviously the Office of Educati must be a moving force. 
If you think of transportation, the Departn*vjiit of Transportation or 
the Department of Housing and Urban Development must be such a 
force. 

They themselves must be involved in the first place, because they have 
resp:)nsibility for allocating national resources and they themselves 
are managers of that lu’ocess, and must involve themselves with the 
managers at the State and local levels, both in industry and govern- 
ment. 

I am thinking out loud. Possibly a body that could act as a central 
coordinator, if you will, of separate experiments carried out with the 
help of these various agencies might be the General Accounting Office. 
I have not thought this through at all — ^the Comptroller General has a 
responsibility to assist Congress in providing control over the applica- 
tion of public funds. Ho has exercised this function traditionally on 
a retrospe.ctivo basis, that is on how well we have spent public funds — 
after they were spent. 

I suggest that he might also carry out a prospective function. It 
may be that the Comptroller General, assisting Congress, could coordi- 
nate the approach by executive agencies getting involved in various 
experiments in systems methodology. And such experiments might 
certainly involve the National Science Eoundation, as a resource of 
physical and social science expertise. But I question whether the Sci- 
ence Foundation alone could accept the coordinating and initiative in- 
volved in what is in reality a political issue in the broadc.st sense. 

Senator Nelson. That is a problem. 

Thank you very much. It was valuable testimony. I appreciate 
your taking the time. 

We will give the reporter a 3-minuto break. 

Our next witness will be Vincent Moore, assistant director of the 
Office of Planning Coordination, State of New York. The Hoii ->rable 
Timothy Costello could not be here. 

We will have a 5-minute recess. 

(Whereupon, a recess was taken.) ^ 

Senator Nelson. We will resume our hearings with Mr. Vincent 
Moore, assistant director. Office of Planning Coordination, State of 

New York. . , . , . . ^ ■, 

Mr. Moore, we appreciate very much your taking time to coine down 
here today to testify and give us your statement on these two bills. 
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Your prepared statement will be printed in full in the record. You 
may pre.sent it in any way you see fit, either 3 xtemporize from it or 
read it, whatever you wish. 

Mr. Moore. Ihank you. Senator. I believe I will do a little of 
both. 

Senator Nelson. Fine. 



STATEMENT OF VINCENT J. MOOEE, ASSISTANT BIEECTOE, OFHCE 
OF PLANNING COOEDINATION, STATE OF NEW YOEK, ALBANY, 
N.Y. 



Mr. Moore. Mr. Chairman, membera of the sul^mmittee, I wel- 
come this opportunity to participate in your hearings to investigate 
ways in which “systems approaches” can be most effectively brought 
to bear on our most pressing domestic problems. I also wish to ex- 
press the regrets of the director of the office of planning coordination, 
Charles T. Lanigan, that previous commitments prevented his appear- 
ing before you personally, as he wished he could. 

Xour committee’s concerns are, however, of considerable interest 
to the State of New York, and we appreciate your willingness to hear 
my substitute testimony. 

It has been my privilege to serve New York State’s dynamic admin- 
istration for the past 5 years. My specific responsibilities have been 
the development of a systematic approach to the integrated planning, 
programing, and budgeting of the State government’s operations. I 
should add that my service with the State has been v/itli both the 
central planning and central budgeting staff agencies of the Gover- 
nor, and that previous to this, I had spent several years as a planning 
consultant working with local governments of all forms. 

The State of New York is now entering its third year of operational 
experience with formalized system for planning, programing and bud- 
geting (PPBS). This system was initiated with Governor Kocke- 
tellers approval in April 1965 — 5 months before the President insti- 
tuted the Federal PPBS as a Government- wide system. 

The work of the Band Corp. and Defense Department systems 
analysts had little influence on the development of the New York 
State system. It evolved quite apart from these efforts — and I believe 
that our system with its uniquely different origins, demonstrates sev- 
eral important facts : ^ ^ 

That there is sufficient universal recognition of the need for 
more systematic planning^ programing and budgeting of Gov- 
ernment operations to justify your committee’s concerns; 

That State governments, mven progre^ive, sensitive leader- 
ship, can measure up to the tasks ; and 



That there are several different approaches to developing a 
more rational decisionmaking process in government. 

I would like to briefly describe for youj the New York State ap- 
proach to PPBS, and in the process provide you with our opinions 
and answers to your specific concerns oi : 

What is now being done in this field ; 

What the role and relationships should be in (a) the Federal 
Government, (b) State, local and regional governmental units. 
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(o) universities, and (d) private industry, both profit and non- 
profit; and 

What new institutions, if any, are needed. 

We also have some comments with respect to the two specific bills 
under consideration here today, although these comments are not in- 
cluded in my prepared statement. 

I have requested that copies of the New York State “Guidelines for 
Integrated rlanning-Programing-Budgeting” be distributed for your 
convenience in following my explanation of our process, and re- 
spectfully request that this document be considered as part of my 
testimony. 

Before describing the specific characteristics of the system, some 
comments regarding the origins of this efl!ort are in order. 

The initial momentum for the development of the document before 
you began with the establishment, by Governor llockefellei, of the 
New York State Office for liegional Development in April Ififil. That 
office (which was merged with another State agency m 19G(> to form 
the present office of plaiming coordination) was assimed the task of 
^eparing a comprehensive development policy for the State of New 

In 1904: it produced its report, “Chango/Ghallenge/Response” which 
has become somewhat of a famous, as well as .scarce, piece of State 
planning literature. The report essentially sets forth a broad wlicy 
approach to the systematic plaiming and development of the Statens 
physical, social, and economic resources. Lewis Mumford, the noted 
critic and urban scholar, has said of this report : 

Nothing of similar consequence to the art of planning the environment has 
been made since the establishment of the Tennessee Valley Authority. 

The report contained 15 recommended actions, two of which form 
the specific basis of our current systems effort : 

BECOMa.BNDATION NO. 4 

Formulation of comprehensive stiit'^ments of statewide development factors 
and needs pertaining to urbanization, transportation, resource developnsnt, 
public facilities and oilu-r such fields. Such functional statements would be 
prepared by the concurrent efforts of interested State departments, private con- 
sultants, university faculties and other private or public agencies. The state- 
ments would be coordinated by the Division of the Budget and Office for Regional 
Development and would lie subject to iieriodic review. 

EBCOIIMENDATION NO. 0 

Annual preparation of and submission by the Budget Director to the Governor, 
as part of the proposed Executive Budget, of a specific physical program and a 
financial program for meeting such immediate and long-term State require- 
ments are deemed feasible. 

Translated into the teclmical jargon, these recommendations mean: 
Systems analysis studies of the major functional action systems 
for providing the essential services and facilities required by 
the State’s population ; and, 

A fonnalized integrated planning-x>rograming-budgeting sys- 

tem. . . . n 1 

These recommendations reflected the opinion of our State planners 

that the benefits of systems analysis approaches to functional planning 
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would bo realized only if a fonnal systoni existed to create the crucial 
linage of the plonning and budgeting functions. 

The State’s division of the budget concurr^ in these recommenda- 
tions as supporting the division’s own efforts to refine our State’s ex- 
ecutive budget system in the direction of placing greater emphasis 
on considering and expressing the long-term impact of current 
budget decisions in a more pro^ammatic format. 

Acwrdmgly, the State’s director of the budget, T. Norman Hurd, 
estaJfiished a budget planning and development staff as part of his 
executive office and by April 1905, that staff, working with the office 
<i®T©J?Pinent staff, had designed and initiated the State 
in essentially the same form as the process I will now describe 

to wu. 

nm . . 1 as many of you know, a sti; ^ ;': execu- 

tiv6 systoni. T5i6 ma-jonty of the dopartmont heads of *utivo 

branch are appointed by, and report directly to the Gow cr -r Tlie 
Governor is responsible for the preparation amiually, of * i sed 
executive budget. The State’s fiscal year luns from A rif. ' to 
March 31. 

Traditionally, the agency budget preparation for the following fis- 
cal year began around June and culminate^l in Septemljer with the 
submission of the agency budget request. Formal hearings are held 
on the agency requests generally in October or early November and 
the Governor submits his budget to the legislature in January. 

In New York State, as elsewliere, the growing magnitude and com- 
plexity of the State government’s operations and the lack of a system- 
atic aiiproach to programing had the overad effect of reducing the 
time available for careful consideration of policy to the point where 
mmiy de^sions were being made on a crisis-by-crisis basis. 

The PPBS system we installed in essence modified this traditional 
budget cycle by adding a 3-month period for long-range programing 

in advance of the initiation of the annual budget preparation bv the 
agencies. ^ a x 

As the chart in the “Guidelines” indicates, our State departments 
and agencies now being their long-range program planning a little over 
a year in advance of the budget year related to the program plan. This 
program planning activity of the departments overlaps the begimiing 
of the next immediate fiscal year which permits the agencies to take 
into account the legislative adjustments to their programs. 

The long-range program planning culminates m our annual policy 
conferences in June. The major policy issues and administrative 
problems reported by the agencies are discussed and formally assigned 
for appropriate followup action during the summer months. 

During the summer^ staffs in the division of the budget and office 
of planning coordination review and evaluate the program plans and 
adjust and coordinate them on the basis of 10 major functional areas. 
An overall comprehensive report for the Governor’s use in developing 
the subsequent executive budget is then prepared. 

Wlien the agi ncy budget requests^ are received in September, they 
are accompanied by statements relating the requests to the long-range 
program plan. ^ 

A unique feature of our PPBS system is the uniform report format 
WO established which both guides the departnients and agencies in their 
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programing process, and facilitates the central staff review and 
coordination. 

The fStato of New York is now entering its third year of operational 
experience with a formalized system for planning, programino- and 
bnclgeting—PPBS. This system was initiated with Governor Iloclce- 
feller’s approval m April, 1965, 5 months before the President in- 
stituted the Federal PPBS as a Government-wide system. I do not 
say that to suggest that we were first. I say that to indicate that 
the work of the Band Corp. and the Defense Department’s systems 
analysis had very little influence on the development of the New York 
State system. 

Senator Nelson. I might add here that while I was Governor we 
started it in 19.59. 

Mr. Moore. Pardon? 

Senator Nelson. I wanted to say that we started the program while 
I was Governor in 1959. 

Mr. Moore. Yes, Senator. We have some people from your State 
working for us now, and they speak very highly of you, oven though 
tliOT work for Governor Kookefeller. 

r think the evolution of our system from this somewhat different 
origin demonstrates several important facts. 

First of all, there is sufficient universal recognition for the need of 
more systematic planning, programing, and budgeting of Government 
operations to Justify your committee’s concerns. 

Second, I think that it indicates that State governments, given 
progressive, sensitive leadership, can measure up to the taslvs. 

Senator Nelson. May I interrupt? You are from the office of 
Planning coordination. 

Mr. Moore. Yes, Senator. 

Senator Nelson. Would you describe that agency? 

Mr. Moore. The office of planning coordination is the State’s central 
planning agency, with the responsibility for preparing an overall 
comprehensive planning process for the State. It is in the executive 
department of the State government. Our executive depart ment con- 
tains the central staff agencies for the Governor, such as the division 
of the budget, the office of planning coordination, the division of State 
police, the division of military and naval affairs. 

Senator Nelson. Does it include the personnel doiiartment ? 

Mr. Moore. No; we have a separate civil service department. The 
State constitution limits us to 20 departments, one of which is the 
executive department, and the executive department has been used 
recently, really, to provide a cover for the new activities in the State 
govermnent. 

For example, we now have an office of atomic and space develop- 
ment, which is located in the executive department. 

Senator Nelson. So you get around it ttiat way. 

Mr. Moore. Yes. The office of planning and coordination is located 
at the same organizational level as the State’s division of the budget. 
The director of the planning office, like the budget director, reiiorts 
directly to the Governor, and with the budget director is one of the 
key policy advisers of the Governor. 

The central executive policymaking team of the State of New York 
consists of the Governor, the Lieutenant Governor, the Governor’s 

7 «- 610— 67 16 
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eounsel, his secretary, the director of the budget, and the director of 
the office of planning coordination. 

Senator Nelson. How many personnel do you have ? 

Mr. Mooue. In our agency at the moment ? We have approximately 
a hundred at the moment, and we plan to go to approximately 2?0 
people over the next 2 years. 

Senator Nelson. You could solve our unemployment problem. 
[Laughter.] 

These are all planners? 

Mr. M(pitE. About GO percent are professional i;lanners, and we 
plan to triple that number. 

Senator Nelson, What are the areas of functional planning that 
your agency does? 

Mr. Moore. Wo cover all physical, economic, and social develop- 
ment planning concerns. We coordinate the actual program plan- 
ning done by the line agencies of the State govemmentj first into lunc- 
tional plans for such activities as transportation, health, education, 
recreation and culture, economic development, natural rc^sources devel- 
opment, et cetera, and then consolidate these functional jdans into a 
comprehensive development plan for the State. 

Senator Nemon. You have a department of conservation, do you 
not? 

Mr. Moore. Yes, sir. 

Senator Nelson, Separately within your planning agency, do you 
do long-tenn resource planning for the State? 

Mr. Moore. We do some of it in our own agency, and parts of it 
are contracted out, so to speak, to the line agency. 

Senator Nei^son. Bid New York not get a 701 grant for compre- 
hensive State planning? 

Mr. Moore. Yes, sir; we are trying. 

Senator Nelson. Bid you get the grant? 

Mr. Moore. Well, w'e received $200,000 out of the current Federal 
fiscal year. Our total application calls for about $1.5 million of 
Federal money. 

Senator Nelson. Is your comprehensive planning underway? 

Mr. Moore. Yes. 

Senator Nelson. In what agency is that being handled ? 

Mi-. Moore. In our agency. 

Senator Nei^son. Then within your agency, that comprehensive 
State plan includes education, transportation, and so on. Bo you do 
a long-range resource development program? 

Mr. Moore. It will be done partly by the office of planning coordi- 
nation, which will develop the broad policy aspects of the resource 
plan, and advise the conservation department with respect to the activi- 
ties of other agencies which touch upon the resource development plan. 

The line agency then carries out its program operations within these. 

I would like to spend a few minutes in describing our State PPBS 
system, because I think it will illustrate further, Senator, the points 
wo were just discussing, and in the procass I believe that it will indi- 
cate New York’s answers to what is being done in the field of systems 
approach, and what are the possible roles and relationships of the 
Federal, State, and local, and regional governments, the roles of the 
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universities and private industry, and wliat new institutions, if any, 

are needed. . , « -r ^ 

You have before you. Senator, a copy of the “Guidelines for Inte- 
grated Planning-l^rograming-Budgetmg.” This is the manual fol- 
lowed by each oi our otate agencies in conducting their program plan- 
ning work. . . . _ n . ^ 

Before getting into the specific characteristics, again 1 would ]ust 
like to note the origins of this I^PBS effort in Now York State, riie 
initial momentum for it began with the development pf S^tes 
office for regional development by Governor Kockefeller in 1901. I hat 
office, which did not have a statutory base, was merged with another 
State agency in 1900 to form the present office of planning coordi- 
nation. 

In 1904, however, the office for regional development had produced 
a report entitled “Change/Challenge/Ilesponse” and this report 
has become somewhat of a famous, as well as .scarce, piece of State 



planning literature. , , 

The report essentially sets forth a broad policy approach to the 
systematic planning and development of the State’s physical, social, 
and economic resources. I^ewis Mumfoid, one of our noted urban 
critics and scholars, has said of this report : 



Nothing of similar conseauencea to the art of planning the onvlronmenr has 
been made since the establishment of the Tennessee Valley Authority. 



The report contained 15 action recommendations, two of which 
form the basis of our current systems effort. The first called for the 
formulation of comprehensive statements of statewide development 
factors and needs pertaining to urbanization, transportation, resource 
development, public facilities, and other such fields. 

Such functional statements would be j)repared by the concurrent 
efforts of interested State departments, private consultants, univer- 
sity faculties, and other private or public agencies. The statements 
would be coordinated by the division of the budget and office for re- 
gional development and would be subject to periodic review. 

The second recommendation called for annual preparation of, and 
submission by, the budget director to the Governor, as part the 
proi)Osed ex%*.cutive budget, of a specific physical program and a finan- 
cial program for meeting such immediate and long-term State require- 
ments as are deemed feasible. ^ . 

These two recommendations, translated into the technical jargon, 
mean (1) systems analysis studies of the major functional action sys- 
tems for providing the essential services and facilities reqiiired by the 
State’s population, and (2) a formalized integrated planning-pro- 
graming-budgeting system. . . « 

These recommendations reflected the opinion of our State planners 
that the benefits of systems analysis approaches to functional planning 
would be realized only if a formal system existed to create the crucial 
linkage of the planning and budgeting functions of the government. 

The State’s division of the budget concun’ed in these recommenda- 
tions as supporting the division’s own efforts to refine our State’s exec- 
utive budget system in the direction of placing greater emphasis on 
considering and expressing the long-term impact of current budget 
-decisions in a more programatic format. 
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Accordingly, the State’s director of the budget, T. Norman Hurd, 
establishea a budget planning and development staff as part of his 
executive office, and by April 1905, that staff, •working witli the offico 
development staff, had designed and initiated the State 
JrJrllb in essentially the same form as the process I will now describe 
to you. 

The Sta^ of Now York has, as many of you know, a strong executive 
system. The majority of the department heads of the executive 
branch are appointed by, and report directly to, the Governor. The 
Governor IS responsible for the preparation, annually, of a proposed 
executive budget. The State’s fiscal year runs from April 1 to March 

Traditionally, our agency budget preparation for the following 
nscal year began around Juno and culminated in September with the 
submission of the agency budget request. I’ormal hearings are hold 
on the agency requests generally in October or early November and the 
Governor submits his budget to the legislature in January. 

In New York State, as elsewhere, the growing magnitude and com- 
plexity of the State government’s operations and the lack of a system- 
atic approach to programing had the overall effect of reducing the 
time available for careful consideration of policy to the point where 

being made on a crisis-by-crisis basis. 

The TPBS we installed, in essence, modified this traditional budget 
cycle by adding a 3-mqnth period for long-range programing in ad- 
vance^ as of the initiation of the annual budget iireparation bv the 
agencies. o a x j 

the chart in the “Guidelines” indicates, our State departments 
and agencies now begin their long-range program planning a little over 
^ f^dvance of the budget year related to the program plan. 

^ Ihis iirogram planning activity of the departments overlaps the be- 
ginning of the next immediate fiscal year which permits the agencies 
to take into account the legislative auiustments to their current pro- 
grams. ■*• 

TJio long-range programs planning culminates in our annual iiolicy 
conferences m J une. The maj or policy issues and administrative prob- 
lems reported by the agencies are discussed and formally assigned for 
appropriate followup action during the summer months. 

Also during that time, staffs in the division of the budget and office 
of planning coordination review and evaluate the program plans and 
adjust and coordinate them on the basis of 10 major functional areas. 
An ovpall comprehensive report for the Governor’s use in developing 
the subsequent executive budget is then prepared. 

When the agency budget requests are received in September, they 
are accompanied by statements relating the requests to the long-range 
program plan. ^ 

feature of our PPBS is the uniform report format we 
established which both guides the departments and agencies in their 
programing process, and facilitates the central staff review and 
coordmation. 

It is this format which is stimulating our applications of systems 
approaches to functional planning, ana placing greater emphasis on 
ttie need for more improved communication between the Federal, 
State, and local governments. 
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Tou will note from tlie dia/?ram that the program projections are 
reported in separate volumes for each major program area of a de- 
partment. The format requires, i n sequence : 

I. The identification of exogenous factors influencing major 
program areas. These are factors such as changes in the popix- 
lation structure, potential scientific breakthroughs or technologi- 
cal improvements, changes in behavioral patterns, and changes in 
economic structure. 

II. The projection of indicators of future levels of need for pro- 
gram services— at this point without respect to the responsibil- 
ities of the various government sectors or private sectors for 
meeting these needs. 

III. The analysis and evaluation of the relative roles and re- 
sponsibilities of the State government and the other levels of 
government and private enterprise for meeting the needs. 

IV. The analysis and evaluation of the relative roles and re- 
sponsibilities of various departments of the State government if 
the major program activities are split between two or more 

agencies. . , . , . . 

The above four topics establish the policy base upon winch specific 
program plans developed. 

V. The establishment of specific program goals and plans, 
including the appropriate multiyear projections of program 
achievement and workload. 

The final four topics, also on a multiyear format, present the 
projected requirements for the resources need to carry out the program 

plans. . , j , 

VI. The projection of the personnel required to operate each 



program. . , 

VII. The projection of any capital facilities required.^ 

VIII. The projection of the overall fiscal support required. 

IX. The projection of the basic research support required to 

improve the program operation. ^ 

As you can see, this approach, like most other PPBS efforts, 
establishes completely new manpower requirements, demands a miich 
higher level of interdisciplinary and intergovernmental coordination 
and communication, and requires the development of complex new 
analytical techniques, and these are not achieved overnight. 

We have had sufficient experience, however, to permit some com- 
ment on what we believe are some major problems requiring priority 
attention and can suggest some possible solutions which we feel will 
be of interest to your committee. 



A. MANPOWER 

Our State PPBS, because of its dominant emphasis on the need to 
link the broad comprehensive and functional policy planning process 
with the budgetary decisionmaking process, has touched off a major 
hunt for people who are capable of high level policy planning, evaliu^ 
tion, and coordination. Our central planning and budgeting staff 
agencies are constantly being raided by our own line agencies-;-ancl 
our present staff level is so critical that we will begin, next w^k, to 
mount what will undoubtedly be one of the largest, nationwide re- 
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cruiting drivas for high level professional planners and public ad- 
ministration experts, 

^ In the first instance, it is these people we need, rather than the tech- 
nical systems analysts and model builders. We need well-educated, 
inquisitive, creative planners and public administration specialists 
who are people-oriented rather than machine-oriented. The wider 
their range of interest, the better. They need to have a deep under- 
standing of our democratic federal system of government, and an in- 
ten^ desire to make our Government institutions true reflections of 
society acting in the collective interests of man. They need to be sen- 
sitive to human problems. They must read well, they must speak 
well. They must be able to negotiate and influence others. 

Systems approaches to the Government’s domestic proldems must 
be organized and guided by such talented plannei’S and pulilic admin- 
istrators. However, they should also have some basic understanding 
of the immenf^ capabilities of the computer, and of the statistiml an<l 
other simulation techniques of the systems engineer and operations 
reeearch analyst. 

It is rare that one finds such a person coming straight out of college 
or graduate school. Wliile the planning and public administnition 
schools are, on the whole, prcslucing much better basic material these 
days, the fact of the matter is that leadership in system approaches 
calls for some practical seasoning in the day-to-day experience of the 
bureaucracy. 

Wo should seek ways to better utilize the talent which is already 
present in our Government institutions. 

I recently complete^l a feasibility study on midcareer education for 
comprehensive planning. The report will bo published shortly by 
a group of consultants working with private foundation support on 
detailing a suggested plan for implementing the Px*esident’s proposal 
for a National IJrban Design Institute. 

My recommendations call for an early^ identification, after som« 
post entry experience, of ixitential leaders in comprehensive planning 
and public administration, and offering such people the opportunity 
to participate in an intensive 2-year work-study program which -would 
be designed to both broaden their field of knowledge beyond their 
basic specialty, and to update and train them in the most modem tech- 
niques of planning and public administration. The “students” of 
such an institute would spend part of their time working on actual 
problems for actual governments or other agencies contracting witli 
the Institute for such services. They would be paid a salary com- 
mensurate with their potential earning power as a full-time employee 
of the Government or corporation from which they wore selected. 

It appears that such a program could be financed almost completely 
by both contributions froni the “student’s” sponsoring Gov nimeiit 
(contingent upon his agreement to return to that Government for a 
specified time following his completion of the program) and from the 
proceeds of the Institute’s contractural agreements with governments 
and other agencies desiring its services. Some small additional fouir 
dation or Fedeial grant assistance would probably be requirecl. 

Second, we need the technical manpower support for applying 
computer technology to planning and decisionmaking. I’m not speak- 
ing of people who know how to operate the hardware or do the actual 
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programing, but of professionals from the various disciplines such as 
economics, sociology, geography, education, penolo^, and so forth, 
who have had additional education in systems techniques. 

I believe this training should be at the graduate level. In New 
York, the State government contributes to the cost of such continu- 
ing education required by its employees on a simple plan that takes 
into account the relation of the course to the employee’s work activities 
and the grade he receives in the course. 

B. IMPROVEMENT OE THE INFORMATION BASE 

A second major priority is the improvement of the basic infor- 
mation base for planning. Our PPBS efforts have at least demon- 
strated how weak our information base is. Before we can deal with 
the data needs required by refined systems approaches and cost-benefit 
studies, we need to establish regional basic planning data banks which 
can continually update our inventories of population composition and 
distribution, economic structure, land use, housing conditions and the 
like. Systems approaches to ad hoc functional areas are not likely to 
contribute to the solution of our domestic problems if each application 
draws from separate sources for the basic central data required by 
each of them. 

In New York, Governor Rockefeller recently proposed the estab- 
lislunent of such a central planning data bank to be utilized for systems 
analysis approaches to planning by the State and its local govern- 
ment units. We visualize that this central bank will ultimately be 
linked to our State’s regional areas by a telecommunications system 
which will permit the localities of the State to also plan on the same 
information base with the State. ^ ^ , 

It seems to us that the Federal Government should establish a sinu- 
lar, coordinated network of data banks which could be tied in with 
such State systems. 

C. INTENSIFIED RESEARCH INTO URBAN AND OTHER DOMESTIC PROBLEMS 

Our third problem is the need for more intensive efforts in research 
into our domestic problem areas — particularly into urban problems. 
Millions of dollars are being poured into the preparation of local and 
State development plans. These plans, if they are to be truly effec- 
1- tive instruments to guide decisionmaking, need to have a more ade- 
quate research base — and the research, lii».c the plan, must be a con- 
tinuing process. 

It is extremely difficult to achieve an optimum level of sustained 
research activity at the State and local government levels. The fiscal 
resources of the States and local governments are far too scarce to be 
allocated to research at the needed level. Operating programs pro- 
viding direct services must be funded fi’^t. 

Yet proper research investment can ultimately lead to savings 
through more efficient program operations. 

The Federal Government could do two things : 

Insure that the tremendous research activity of the Federal 
departments and agencies under the stimulation of the Federal 
PPBS is regularly coordinated and communicated to the central 
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planning and budgeting staffs of the States and local govern- 
ment. 

Provide greater recognition and more fiscal support for re- 
search activities related to the preparation of the State plans re- 
quired by v arious Federal grant programs. 

I would like to make two additional comments in conclusion. 
Systems analysis as I have noted before is a contemporary tag for 
an element of the comprehensive and functional planning process. 
The Nation’s planning schools were traiiiing “systems analysts” be- 
fore the commercial electronic computer existed. Science and com- 
puter teclmology are undoubtedly providing the professional planner 
with far more powerful tools than ever before. 

It would be an unfortunate mistake for democracy if we allow our 
fascination, in these new powerful tools of science to obscure the greater 
n^d for people-oriented professional planners and Government in- 
stitutions to conduct the comi,rehensive policy planning so desper- 
ately needed. 

From my own surveys of the PPBS activity at other State and 
local government levels; I would say that there is definitely some dan- 

f er of this at the present time. In many areas, professional planners 
ave been shut out of participation in this process primarily because 
of the emphasis on program budgeting and the location of this activity 
nationally in the Bureau of the Budget. 

^ Most State and local budget agencies are a far cry from the orienta- 
tion and depth of professional talent and expertise of the Federal 
Bureau of the Budget. 

The increasingly developmental role of the .A.merican government 
institution has brought a new climate of public opinion concerning 
planning.^ State governments are moving rapidly^ local government 
planning is almo^ universal in our uibaniz^. areas. ' 

Yet we are still without a comprehensive planning agency at the 
national level to establish firm national development goals and policies. 

The States cannot effectively coordinate Federal program activities 
even within their own jurisdictions. 

The Federal Department of Housing and Urban Development can- 
not, in my opinion, coordinate Federal program activities effectively. 
Coordination suppo^ the exister ce or explicit development goals 
and policies as a basis for coordination. Department of Housing and 
Urban Development lacks the authority to establish and continually 
update national development goals and policies, nor does it have effec- 
tive disciplinary powers over other Federal agencies. 

The Bureau of the Budget has such disciplinary powers, but its 
basic concerns and responsibilities for financial planning and Federal 
budget execution do not, in my opinion, provide it with sufficient scope 
in terms of long-range national development planning which would 
seek to guide and coordinate State and local government p’ \nning in 
the overall national interest. 

Indeed, the Federal PPBS approach will either falter because of 
this unmet need for national planning, or will ultimately stimulate the 
establishment of such a function. 

In my opinion, there needs to be either an agency in the Executive 
Office of the President, or a permanent Nation^ Commission, or both, 
charged with the responsibility for national development planning. 
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Such an agency or^ permanent commission would, in my opinion, 
provide the best basis for guiding the application of systems ap- 
proaches to the pressing domestic issues facing this Nation. 

The first of these is manpower. Our State PPBS, because of its 
dominant emphasis on the need to link the broad comprehensive and 
functional policy planning process with the budgetary decisionmaking 
process, has touched off a major hunt for people who are capable of 
high level policy planning, evaluation, and coordination. 

Our central planning and budgeting staff agencies are constantly 
being raided by our own line agencies, and our present statf level 
is so critical that we will begin, next week, to mount what will probably 
be one of the largest, nationwide recruiting? drives for high level 
professional planners and public administration experts. 

In the first instance, it is these people we need, rather than the 
technical systems analysts and model builder.'. We need well-edu- 
cated, inquisitive, creative planners and public administration special- 
ists who are people oriented rather than machine oriented. 

The wider their range of interests, the better. They need to have 
a deep understanding of our democratic federal system of government, 
and an intense desire to make our government institutions true refiec- 
tionfa of swiety acting :n the collective interests of man. They need 
to be sensitive to human problems. Tliey must r^ well, they must 
speak well. They must be able to negotiate and infiuence others. 

Systerns apjiroaches to the government’s domestic problems must 
be organized and guided by such talented planners and public adminis- 
trators. However, they should also have some basic understanding 
of the immen^ capabilities of the computer, and of the statistical and 
other simulation techniques of the systems engineer and operations 
research analyst. 

It is rare that one finds such a person coming straight out of college 
or graduate school. While the planning and public administration 
schools are, on the whole, producing much better basic material these 
days, the fact of the matter is that leadership in systems approaches 
calls for some practical seasoning in the day-to-day experience of the 
bureaucracy. 

We feel we slmuld seek ways to better utilize the talent which is 
already present in our government institutions. 

I recently completed a feasibility study on midcareer education for 
comprehensive planning. The report will be published shortly by a 
group of consultants working^ with private xoimdntion support on 
detailing a suggested plan for implementing the President’s proposal 
for a Nationea Urban JDesign Institute. 

My recommendations call for an early identificatioiij after some 
postentry experience, of potential leaders in comprehensive planning 
and public administration, and offering such people the opportimity 
to participate in an intensive 2-year work-study program which 
would be desigtied to both broaden their field of Imowledge beyond 
their basic specialty, and to update and train them in the most modem 
techniques of planning and public administration. 

The students of such an institute would spend part of their time 
working on actual problems for actual governments or other agencies 
contracting with the institute for such services. They would be paid 
a salary commensurate with their potential earning power as a full- 
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time employee of tlie government or corporation from which they were 
selected. 

It appears that such a program could l)o financed almost completely 
bj l^tli contributions from the student’s sponsoring government (con- 
tingent of course upon his agreement to return to that government or 
organization for a specified time following his completion of the 
program) and from the proceeds of the institute’s contractual agree- 
ments with government’s and other agencies desiring its services. 
Some small additional foundation or Federal grant assistance would 
probably be required. 

Secondly, we need the technical manpower support for applying 
computer technology to planning and decisionmaking. I am not 
speaking of people who know how to operate the hardware or do the 
actual programing, but of professionals from the various disciplines 
such as economics, sociology, geography, education, penology, et cetera, 
who have had additional education in systems techniques. 

I believe this training should be at the graduate level. In New 
York, the State government contributes to the cost of such continuing 
education required by its employees on a simple plan that takes into 
account the relation of the course to the employee’s work activities and 
the grade he receives in the course. 

At this point I would like to insert that I think there is a role here 
for the universities and private industry in developing new techniques 
foq prograuied instruction. These are self-instructing techniques 
whereby manuals are prepared which individuals can study and use 
to test themselves using automated teaching procedures. Systems 
techniques are particularly adaptable to programed instruction. 

I think we ought to try to bring together some of our major data 
processing firms, such as International Business Machines and other 
such groups in the country, with the government officials and the 
university faculties concerned with prodiicing this type of individual 
and see if some basic curriculum material and program instrictioii 
methods couldn’t bo worked out. 

Senator Nelson. May I interrupt a moment ? 

Is New York going to undertake this kind of a training program? 

Mr. Moore. Yes, we are. "We do have an item in our budget this 
year to investigate the educational aspects of technological applica- 
tions to our functional planning. 

Senator Nelson.^ Have you outlined a course ? 

Mr. Moore. Basically what we want to do is have a series of what 
you might call brainstorming sessions related to various functional or 
a specific functional problem area, to discuss what tlie relationships 
should be between the variables contributing to the development of 
such a system, such as a park and recreation system, and determine 
exactly what goals and objectives we woulu like to accomplish in 
terms of planning an integrated State recreation network. 

We would have people trained in computer applications to analysis 
audit these sessions and later respond with a discussion of where the 
computer techniques could bo applied to this functional area. 

We think that this trainiim has to take place related to the real 
world problems which our stan planners are facing. 

Senator Nelson. I think this is a very creative idea and a very 
valuable one. If I understand you correctly you are going to identity 
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by some tccliniquo or another potentially valuable public employees 
who are now in service who have a capacity to become planners of one 
kind or another. 

Mr. Moore. That is right. 

Senator Nelson. Then you said you would have a 2-year work-, 
study program. Are they going to stay in the 30b they have now .' 

Mk Moore. This program, the one you are referring to, Senator, 
was one I proposed in connection with the development of the proposed 
National IJrban Design Institute. The State at this point is not 
considering such a program. I just offered it as an approach which 
might be considered. I believe the best place to begin this would be 

at the national level. - , « -i x 

Senator NblS' -n. Oh, I see. Well, maybe the dean of the Graduate 
School of Industrial Administration at Carnegie Institute may com- 
ment on this. I think they are running a course there now that does 
have Federal employees out of the Bureau of the Budget and various 
agencies. A course in systems engineering and analysis concepts. I 
thought you were talking about reaching into State services, selecting 
the best talent, and training them. 

Is that what you are working on? , , 

Mr. Moore. If such an institute would bo available to conduct this 
program, I am sure that we would be interested in identifying our 
key employees and contributing to their education in such a program. 

Senator Nelson. Thank you. . . . , . 

Mr. Moore. Now, our second major priority is the improvem'^nt of 
the infoi*mation base for planning. Our PPBS efforts have at least 
demonstrated how weak our information base is. Before we can deal 
with the data needs required by refined systems approaches and cost- 
benefit studies, we need to establish regional planning^ data banks 
which can continually update our inventories 01 population composi- 
tion and distribution, economic structure, land use, housing conditions, 

and the like. ^ 

Systems approaches to ad hoc functional areas arc not likely to 
conti'ibute to the solution of our domestic problems if each applica- 
tion draws from separate sources for the basic central data required 
by each of them. 

In New York, Governor Rockefeller recently proposed the estab- 
lishment of such a central plamiing data bank to bo utilized for sys- 
tems analysis services and approaches to x>lanning by the State and 
local government units. Tlie Office of Planning Coordination and the 
Division of the Budget are currently detaibng the work program for 
implementing this x>roposal and funds have been secured in the cur- 
rent budget. . 

We visualize that this central bank will ultimately be linked to our 
State's regional arees by a telecommunications system which will 
permit the localities of the State to also plan on the same infonna- 
tion base with ihe State. 

It seems to us that the Federal Government should establish a 
similar, coordinated network of data banks which could be tied in 
with such State systems. 

Our third problem is the need for more intensive efforts in re- 
search into our domestic problem areas — particularly? into uulmi* 
problems. Millions of dollars are being poured into the preparation 
of local and State development plans. 



246 



SCIENTIFIC MANPOWER UTILIZATION, 1967 



These plans, if they are to t^e truly effective instruments to guide 
decisionmaking, need to have a more adequate research base and the 
research, like the plan, must be^ a continuing process. 

It is extremely difficult to achieve an optimum level of sustained 
research activity at the State and local government levels. The fiscal 
resources of the States and local governments are far too scarce to 
be allocated to research at the needed level. Operating programs pro- 
viding direct services must be funded first. 

Yet i;)roper research investment can ultimately lead to savings 
through more efficient program operations. 

The Federal Government could do ^wo things : 

First of all, it could insure that the tremendous research actvity 
of the Federal departments and agencies under the stinmlation of the 
Federal I*PBS is regularly cc^rdinated and communicated to the 
central planning and budgeting stalls of the States and local 
government. 

Secondly, it could provide greater recognition and more fiscal sup- 
port for research activities related to the preparation of the State 
plans required by various Federal grant programs. 

I would like to make tw(* additional’ comments in conclusion. 

Systems analysis as I have noted before and as I have observed from 
other testimony at these henrings, is not the central question here. 
Systems analysis is a tool for a process and it is a contemporary tag 
for an element of the comprehensive and functional planning process. 
The Nation’s planning schools were training “systems analysts” before 
the commercial electronic computer existed. Science and computer 
technology are undoubtedly providing the professional planner with 
far more powerful tools than ever before and he has been quick 
to use them. 

The transportation studies, .such as the transportation studies taking 
place in New York State and elsewhere were using systems techniques. 
Simulation teclmijiues are being e.pplied more and more to other 
government planning programs. IV; any of these approaches have no 
basis in the systems engineering work of the aerospace industry and 
many preceeded aerospace applications. 

It would bo unfortunate for democn.cy if wo allow our fascination 
in these new powerful tools of science to obscure the greater need for 
people-oriented professional planners and Government institutions 
to conduct tlio comprehonsive policy plandng so desperately needed. 

hVom my own sur7oys of the PPBS activity at other State and local 
government levels, I would say that there is definitely some danger of 
this at the present time. In many^ areas, professional planners have 
been shut out of participation in this process primarily because of the 
emphasis on program budgeting and the location of this activity na- 
tionally in the Bureau of the Budget. 

Most State and local budget agencies are a far cry from the orien- 
tation and depth of professional talent and expertise of the Federal 
Bureau of the Budget. 

The increasingly developmental role of the American Government 
institution has brought a now climate of public opinion concerning 
planning. State governments are moving rapidly and local govern- 
ment planning is almost universal in our urbanized areas. 

Yet we are still without a comprehensive planning agency at the 
national level to establish firm national development goals and poli- 



SCIENTIFIC MANPOWER UTILIZATION, 1967 



247 



cies. To suggest that the States can coordinate Federal programs 
does not serve the national interest, because the national interest is 
greater than the sum total of State and local government interests. 

Senator Nelson. Excuse mo one moment. You are suggesting that 
there ought to be a comprehensive national planning agency of some 
kind? 

Mr. Moore. Yes, Senator. 

Senator Nelson. Have you given any thought to what is composi- 
tion would be? 

Mr. Moore. Yes, sir. I^et mo complete this. 

Senator Nelson. Yes, go ahead. Finish your statement. 

Mr. Moore. The States cannot effectively coordinate Federal pro- 
gram activities even within their own jurisdiction. 

The Federal Department of Housing and Urban Development can- 
not, in my opinion, coordinate Federal program activities effectively. 
Coordination supposes the existence of explicit development goals and 
policies as a basis for coordination. HUD lacks the authority to estab- 
lish and continually update national development goals and policies, 
nor does it have effective disciplinary powers over other Federal agen- 
cies. 

The Bureau of the Budget has such disciplina^ powers, but its basic 
concerns and responsibilities for financial planning and Federal budg- 
et execution do not, in my opinion, provide it with sufficient scope to 
conduct a long-range national development planning process which 
would seek to guide and coordinate State and local government plan- 
ning in the overall national interest. 

Indeed, the Federal PPBS approach will either falter because of this 
unmet need for national planning, or will ultimately f. imulato the 
establishment of such a fi, "Ction. 

In my opinion, there needs to be either an agency in the Executive 
Office of the President, or a permanent National Commission, or both, 
charged with the responsibility for national development planning. 

Such an agency or permanent commission would, in my opinion, 
provide the best basis for guiding the application of systems approach- 
es to the pressing domestic issues facing this Nation. 

Senator Javits. Mr. Chairman, may I ask one question of the \vit- 
ness at this point? I have been agitating for a national commission 
on national goals, a preliminary commission of that character having 
been develoi>ed during President Eisenhower’s administration under 
the chaimanship of Waiter Wriston. 

When you speak of national planning it gives me a different picture 
than the national goals concept because it has perhaps some element of 
compulsion. I am not saying that unkindly. And I just wondered 
do you in the rest of your paper spell that out so we have a clear i)ic- 
ture of wh at you recommend ? 

Mr. Moore. Perhaps, Senator, the best way I can do this is to draw 
the analogy to the process that we are following in New York State. 

We have, as you well know, a central State planning agen^, the 
Office of Planning Coordination, which reports directly to the Gover- 
nor. One of our functions is to analyze the presmt way in which our 
State development goals are formulated. To do this we are reviewing 
all of our legislative statutes and our constitutional law. We are re- 
viewing the program plans of the various State departments and agen- 
cies. We are reviewing executive policy statements. 
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Now, it is our fooling that up to this point thero has boon a highly 
informal, almost unconscious, and cortainly fragmented process of 
goal development. What we would like to see is a more systemized ap- 
proach to this, 

I do not think that this necessarily implies compulsion. I know this 
has been the main criticism of national planning, but I do think that, 
in the intervening years between the time the National Resources 
Planning Board was abolished and the great thrust of postwar urban 
growth problems, the concept of planning has changed radically from 
one of static, master planning to one of what you might call process 
; planning which seeks to improve the decisionmaking process. I bc- 
! ieve goals have to be debated publicly, but in order to be debated pub- 
!icly they must be explicit. They must be set forth in a systematic 
i’aSnion. 

In order to guide Government program officials we must have such 
explicit goal statements. These can and should be debatable. I be- 
lieve we are at a point now where we can no longer consider the argu- 
ment that planning is compulsion. If it is, why is the Federal Gov- 
ernment funding such activity at our State and local government 
levels? 

If planning is good enough for our States and local governments it 
is good enough for the N ation. 

Senator Javits. May I, Mr, Chairman, ask one other question? 

Senator Nei/SOn. Yes. 

Senator Javits. I don’t want to interrupt the flow of your think- 
ing, but it is a help to us to catch it just as you are thinking about it. 

Have you analyzed Senator Nelson’s bill as well as the so-called 
Morse-Scottbill ? 

Mr. Moore. Yes, sir. 

Senator Javits. You have. Now, again I don’t want to faiticipate 
your testimony. Can you actually tell us what you think of each 
specifically? 

Mr. Moore. As a general comment. Senator, I would note that 
the Department of Housing and Urban Development has recently 
revised its guidelines for State planning to allow funding^ of systems 
applications in context with the State development planning process, 
so from the standpoint of funding activities to bring systems analysis 
effort, into studying our Government problems, I think tbero is adequate 
statutory base at the moment for doing this. 

Now, in terms of Senator Scott’s bill creating a national commission 
for management and public administration, 1 think definitely we 
certainly need some type of institute nationally to Iw concerned with 
the updating of management practices. But I (juestion whether this 
group should do all of the systems approach w’ork. I really support 
the idea that the States and local governments participate* by doing 
some of this, I think they are capable of doing it. 

Senator Javits. Do you wish wish to have an opportunity to submit 
for the record a detailed statement on both bills? 

Mr. Moore. We would like to send something down later. Senator. 

Senator Javits. Mr. Chairman, I ask unanimous consent that the 
reply to this question may be supplemented by a written statement. 

Senator Nelson. Certainly, it will be put in the record. 
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(The supplemental statement subsequently supplied for the record 
follows:) 

Supplemental Statement of Vincent J. Mooee, Absibtant Dibeoxoe, Office 
OF Planning Cooedination, State of New Voek, Albany, N.Y. 

STATEMENT ON S. 480 AND B. 467 

To review, S. 467 would create a federal commission to conduct a feasibility and 
applications development study of systems analysis and other management tech- 
niques to the problems of major functional areas of government. The commis- 
sion would exist under this statute for some 32 months and its lirst year of 
operations would be supported by $500,000 appropriated by this bill. 

Bill S. 430 appropriates $125,000,000 to be administered by the Secretary 
of Labor for grants to the states and direct contracting for developing and im- 
plementing systems analysis applications to national and local matters which 
are defined by the Secretary as “problems.” No program duration is specified 
in the bill. 

We often hear it said that, “Ever since there have been men there have been 
Governments which make decisions. Why should systems analysis bo called in to 
assist with such decisions? What reason is there for such a xudical change in 
the habits of Governments?” One thoughtful reply given by researchers at 
Johns Hopkins is : “The necessary and sufficient cause is the exponent growth 
of the progres s of humanity.” They also emphasize the acceleration of the casual 
sequence of research, innovation, and economic growth and demonstrate the 
absolute necessity of preliminary scientific refiection before major decisions 
are taken whether at the national, state, or local level. The progress of humanity 
is marked by the necessity to accommodate to the technological changes that 
are occurring at an accelerating rate. This puts a severe strain on the decision- 
making process. The management sciences including systems analysis and the 
computer can bear part of the burden. Government must assimilate these new 
approaches because of its key role in society, and should provide the leadership 
and ingenuity in using modem technology positively to design the social In- 
stitutions which the complex problems of today demand. Technological progress 
in the past has not produced catastrophe, but has instead resulted in s higher 
standard of living. 

This country has shown a talent for social innovation and it is important that 
the powerful tool of computer-based automation for production, paperwork, re- 
search, decision-making, -planning an invention be utilized to adapt to the chang- 
ing times. Howevei research is costly. Valid perceptions of efficient, effective 
systems analysis do not just happen. They are the product of planning, testing, 
experience, observation and imaginatio.'. Very little has been done in this area 
at the state or municipal level. I^ioneering efforts include the New York State 
Plamiing-l’rogramming-Budgeting System and the S06AMMIS, (South Gate 
Municipal Management Information System) project being undertaken by a 
University of Southern California team. The approach in both of these cases is 
a combination of functional planning, systems theory, and decision theory as it 
relates to resource allocation (e.g. program budgeting) and a dynamic eoneep- 
tiott of data storage, (continuous input, and random access, not a static data 
“bank”). Systems analysis incorporates the concept of information feedback 
which reflects both the performance of the governmental organization and the 
effect of the programs on the community being servf '^'he significance of recent 
theory on the decisional processes for allocating refc^^.«es (program budgeting, 
etc.) is uarticularly relevant because most if not all such theory deals with 
how to improve the definition of organiaztional goals and the optimal allocation 
of resources tc them. 

The expression “systems analysis” has not a single denotative universal defi- 
nition, but rather it possesses several different connotations. For example, the 
Authors McMillan and Gonzalez, in Systems Analysis (Irwin 1905) include such 
analytic techniques as linear programming and queuing theory in the subject 
while many educational institutions continue to present these techniques in opera- 
tions research courses. The V.S. Government Organisation Manual lists an 
Assistant Commissioner for Planning and Research in the Treasury Dept, with 
responsibility for unspecified “systems development.” The Manual lists a systems 
research and development responsibility in the Federal Aviation Agency, and 
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specifies the systems concerned are air traflle control and navigation. We infer, 
therefore, that both bills are using “systems analysis” ; in its most all-embracing 
sense. Because other organizations do not use the same definition of the term, 
it might be wise to spell out Senate meaning in the bill. 

The Commission of S. 407 has a large bearing upon tlio alms, scope and finances 
of the program called for in S. 430. In fact, the S. 467-authorized study is a 
necessary prelude to effective program planning to implement S. 430. But a 
final report is not called for from the Commission on Public Management (S. 
467) for some thirty months following their flrirt; meeting. In order for the 
outjiut from the Commission study to be rational input to the program of systems 
analysis of governmental problems the Commission, Labor Depairtment, states, 
and other interested groups will require more than the infonnal coordination 
we infer from the bills. 

The program which would be authorized by S. 430 is only in isirt concerned 
with technical manpower. The implications of this program for inter and intra 
govemmen* 'inning, management and organization are undoubtedly of greater 
short rang» ■ uport. 

Ideally, a study of systems analysis feasibility, such as that which would be 
authorized by S. 467 miffTit become, should precede the program planning re- 
quired to implement that proposed in B. 430. However, if both study and pro- 
gram are to proceed simultaneously there are clear needs to be satisfied by pro- 
gram funds. A moderate investment in regional inter-government O. R. techni- 
cal meetings could offer an exchange of experience and methodolgy which is 
not provided by ai»y organization at present. 

Development of programmed learning materials for specific analytic methods 
and techniques would afford govemment-at-all-levels with a vahmble and per- 
manent training resource. Beyond these suggestions, the development of pro- 
gram requires better feasibility measures. 

Clearly the need exists for the kind of encouragement on the part of the fed- 
eral government which is evidenced in U.B. Benate Bills B. 430 and S. 407. The 
problems of employment, public welfare, education, mental health, water and 
air pollution, urbanization, crime, juvenile delinquency, housing, etc. can and 
must be solved. Just as the modern private organization can continue as a 
viable institution only if a substantial portion of its funds are systematically 
channeled into research and development activities related to Its goal, public 
needs, and the mechanics essential to program achieving, so too must govern- 
ment re.spond to this need. 

IT.S. Senate Bills B. 430 and B. 467 arc in essence two approaches to the same 
problem. It would seem to us that B. 430 would better accomplish the important 
gottl of getting personnel at the state and local level involved in utilizing new 
techniques to solve problems. The result could very well be a system which 
would require basic changes in the way the state or local government has tradi- 
tionally conducted its buslne.'^s. Systems planning might prove to be an import- 
ant change agent in tooling government for the increasingly complicated govern- 
mental programs growing out of our urban society. Hence, state participation 
in the research efforts as provided in B. 4.30 would hove considerable practical 
advantages. It is important that abstract theories be subjected to rigorous 
analysis and test. The New York State PPB System is an excellent example of 
the evolution of a concept which, once refined, can bo the nucleus for a similar 
program in every state in the union, q’here is a substantial amount of literature 
about systems planning, program planning, etc. What is needed here is not a 
general study, but an attack on specific problems using the new analytic tools. 
For this reason, it would seem that the Department of Housing and Urban De- 
velopment woiild bo the logical agency to dispense these kinds of planning funds. 

In essence we see this as a “demonstration” program quite analogous to the 
HUD model city program which seeks “to test whether we have the capacity to 
under.stand the causes of human and physical blight, and the skills and the com- 
mitment to restore quality to older neighborhoods, and hope and dignity to their 
people.” 

Heimtor Javii'S. I thank the Chair and thank the witness. 

Senator Nelson. Thank ymi very mttch. 

Senator Javets. Mr. Chairman, may I say, while I still have the 
floor, that I am personally very grateful to Mr. Moore for coming down 
here to testify. I am very proud of our State’s forward looking prog- 
ressivism in this and so many other fields and I respectfully state it 



SCIENTIFIC MANPOWER UTILIZATION, 1967 



251 

seems to me that this very enlightened approach certainly buttresses 
New York’s claim to being the leader in this field. 

I might say, in deference to our chairman, Wisconsin too has been 
a leader in many, many fields of social development, but I think in 
terms of administration and techniques of administration and plan- 
ning New York has really done enormously well under Governoi 
Rockefeller and I am very pleased, Mr. Moore, that you are here with 
us today. 

Mr. Moore. Thank vou, Senator. 

Senator Nelson. Thank you very much for your very fine sta» ement, 
Mr. Moore. We appreciate your taking time to come before the 
committee. 

Mr. Moore. Thank you. 

Senator Nei^son. Our next witness is Mr. Roger Schrantz, Director 
of Policy Planning and Program fycvelopment. Bureau of Manage- 
ment, State of Wisconsin. Mr. Schrantz. 

STATEMENT OP ROGER SCHRANTZ, DIRECTOR, POHCY PLANNING 

AND PROGRAM DEVELOPMENT, BUREAU OP MANAGEMENT, 

STATE OP WISCONSIN, MADISON, WIS. 

Mr. Schrantz. Thank you, Mr. Chairman. It is a real pleasure to 
be here this morning. 

Senator Nelson. Roger, we are very pleased to have you here this 
morning. Since the State of Wisconsin undertook, I tliiiik, the first 
comprehensive State planning in the United States and the first plan- 
ning-pr^graming-budgeting program in the United States we appre- 
ciate having your views on the proposals that are pending before this 
committee based upon the experience that you have had, and your pred- 
ecessoi’s have liad, in the bureau of management of the department 
of administration. 

Mr. Schrantz. I'hank you very much, Mr, Chairman. I would like 
to express the regrets of Mr. McGowan who is unable to appear here 
today and it is my pleasure to have the opportunity to substitute for 
him. I have a prepared statement which I will read, Mr. Chaiman, 
and perhaps abstract to some extent. 

Senator Nelson. Any place tMt you can extemporize it might be 
helpful since we have one more witness following you in this morning’s 
session. 

You present it \v* * ^ ever way *s most effective. 

Mr. Schrantz. I will start reading, Mr. Chairman and then I may 
abstract as I go along. 

We in State government, especially Wisconsin State government, 
are watching with great interest and great concern the variety of 
bills being considered by the 90th Congress that would stimulate 
and assist State and local governments to improve their management 
and policy decisionmaking capabilities. 

We welcome the concepts embodied in these bills, because we know 
that they are aimed at making State and local governments vital and 
creative links in the Federal system. 

Senate bills 430 and 467 are among the most important of these 
bills. They seek to stimulate the application of modem marjegement 
technology to the major and critical governmental problems ot the 
1960’s and 197C’s. 

76 - 510—67 17 
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Systems anah^sis teelmiques place these problems in snch a frame- 
work of information and logic that policy (bH^isionmakers will l)e able 
to chooose those solutions that will l>est so:^e society. 

Systems analysis, as^ sophisticated decisionmaking technique, will 
be effective only where the governmental jurisdictions have the ca- 
pacity and the desire to employ systems analysis in the decision 
process. Effective use of systems analysis presupposes that a base 
of mature budgeting, planning, and management procedures have 
already been implemented. Equally important, systems analysis will 
be effective only where the policy decisionmakers are ready to embrace 
it, and where tliey understand its contributions and its limitations. 

The capacity and the willingness of State and local governments to 
employ systems analysis techniques certainly must be a major concern 
of this subcommittee and the Congress itself, as S. 430 and S. 467 are 
being considered. 

Only a thorough survey of all State and local goveniments, of 
course, will provide a comprehensive assessment to answer that con- 
cern. W believe, however, that Wisconsin along with New York 
State, has .>adied itself for the use of systems analysis, and in this 
regard, I would like to outline some of the major steps that the Wis- 
consin State government has taken in recent years to improve its 
management and policy decisionmaking process — in which systems 
analysis will eventually l>e an integral part,. 

The birth of Wisconsin’s current day management and policy deci- 
sionmaking procedures occurred in lOhO under the leadership of the 
then Governor of the State of Wisconsin, and now chairman of this 
subcommittee. At the recommendation of the Governor, a consoli- 
dated department of administration was created to improve the State’s 
management process and its i>olicy decision concepts. ^ ^ 

In a very real sense, the creation of the department of administra- 
tion anticipated the use of modem management techniques, such ns 
systems analysis. The statutory purpose of the department pointed 
to the development of a management and decision process that would 
eventually embrace the use of systems analysis techniques and in- 
cluded such directives as ; 

Present clearly defined alternatives and objectives of state programs and 
policies so that the state’s agencies, the governor and legislature may plan 
cooperatively and finance the Services which the state will i>rovlde for Its 
citizens. 

0 m 4< 4> « , Hi W 

Help the state’s agencies furnish the agreed ui)on services efficiently and 
effectively os possible. 

0 ***** * 

Assure the governor and the lesisiature that the services are being provided to 
the public at the agree i quantity, quality and cost. 

******* 

Anticipate and resolve administrative and financial problems faced by the 
agencies, governor and legislature of the state. 

Shortly after the dfepartment was created it sought to modernize 
the State's budgeting techniques, to emphasize the primary role of 
the budget — that of as&e.ssing the needs of the State for governmental 
services, focusing on the objectives and goals of the State, and allocat- 
ing State resources so as to satisfy the service needs in accord with the 
State’s long-range goals. 
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At the same time pilot program budgets were developed for several 
■State agencies to sharpen the concepts for a practical application of 
prognim budgeting theory and to test the marketability of program 
budgeting in tlie halls of the legislature. It was, I think, a successful 
venture. 

Concurrent with the improvement of the State’s budgeting tech- 
ni(jues, a comprehensive State planning agency was created. In 1961, 
Wisconsin embarked on a compphensive State planning process — 
one of the first States in the Nation to do so. The first phase of the 
comprehensive State plan was completed in 1903 — providing an over- 
all framework of comprehensive planning data and planning tech- 
niques in which specific functional plans could be prepared. 

The second phase of the comprehensive plan is now nearing comple- 
tion, and specific long-range plans have been prepared, such as a free- 
way plan for 1990, a correctional facilities plan, a health and medical 
facilities plan, a library facilities plan, an airport system plan, an 
outdoor recreation resources plan, a State office facilities plan, eco- 
nomic plans for eight State regional areas, and many other related 
planning do^^uments. 

In 1963, with full gubernatorial and legislative support, and com- 
plete bipartisan support, Wisconsin embarked on the mammoth task 
01 developing a compiehensive program budgeting process for all 
State government activities and agencies. Its concept was to create a 
budgeting process that would enable Governors ynd legislators to 
focus their decisions on the basic purposes and objectives of govern- 
ment, the seiwices that would be performed and the programs that 
would be carried out. 

The rationale and intent of this comprehensive program budgeting 
effort is well explained in an article, coauthored by then Governor 
John Reynolds and the senate cochairman of the legislative joint 
finance committee, Walter Hollander, that appeared in the autumn, 
1964 issue of State Government, published by the Council of State 
Governments. A copy of this ax*ticle is attached to this statement for 
the further information of this subcommittee. 

Senator Nelson. That attached article will be printed in the rec- 
ord at tlie conclusion of your prepared text. 

Mr. ScHRANTZ. Thank you, Mr. Chairman. 

The fruits of this program budgeting effort were realized in 1965, 
as the State’s budget, framed in a program budget format, was con- 
sidered and enacted by the Governor and the legislature. 

Thus, for the first time, Wisconsin focused its appropriations and 
allocated its resources in a form that concentrated on the objectives 
of the State and the services that were to be provided. 

Now that program budgeting was a reality, Wisconsin moved to 
build upon the decisionmaking base that program budgeting provided. 
Tn 1965, a program planning component was created in the department 
of administration, to make -full use of the program budget as a plan- 
ning tool and to make planning an active contributor to the policy 
decision process. 

Several months later a management sciences unit was added to the 
range of services in the department of administration. Resulting in 
large part from the recommendations of a businessmen’s task force 
studying State government operations, the purpose of this unit is to 
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stimulate the use of modern scientific techniques in managing State 
government activities and in formulating major government decisions. 

Recently, another dimension to the budget policy decision process 
has been added. Massive bud|^et documents can tend to obscure the 
major policy decisions implicit in the budget. As an aid for the legis- 
lature to better understand and act on the major policy areas in the 
budget, a series of policy paj^rs outlining the Governor’s budget 
policies were provided the legislature. 

We found that the policjr papers, which outlined the policy ques- 
tion, background information related to the policy area, and the 
Governor’s policy position, have been enthusiastically received by the 
legislature. One leading legislator claimed that tke policy papers 
provided him the ability, for the first time, to truly understand the 
policy ramifications of the budget. 

Legislative budget hearings now more completely focus on the 
policy areas, and legislator’s are more able to fulfill their responsibili- 
ties as the policymaking branch of government. 

Several vitally important proposals are now under consideration 
by the legislature. If approved — and there is great likelihood that 
legislative action will be favorable in most areas— these propsals will 
mark yet another significant step in our effort to implement a compre- 
hensive management and policy decision process. 

One proposal would comprehensively reorganize the structure of 
State government, reducing the number of State agencies from 90 to 
26. Another proposal will create a department of local affairs and 
development, to add to the 10 States that have already done this, 
enabling the State to focus attention on the problems and potentials 
of its local governmental jurisdictions. 

A third proposal would integrate the planning and budgeting proc- 
ess in State government, allowing policymakers to concentrate on one 
comprehensive decisionmaking instrument. Yet, another proposal 
would direct all State agencies to develop a planning capability within 
themselves, and would provide them with the financial resources to 
do so. 

Several important characteristics have, I believe, marked our man- 
agement and policy decision efforts. Among these are: 

(1) It has been a continuing bipartisan effort. Wisconsin’s develop- 
ment has been uninterrupted over the past 8 years, even though three 
men of both major political parties have Mcupied the Governor’s 
chair in that period, and even though the political complexion of the 
legislature has changed several times over in those 8 years. 

(2) It has been a joint executive-legislative effort. As the Reynolds- 
Hollander article referred to earlier states “the objectives of program 
budgeting — ^to assist policymakers more easily to weight the alterna- 
tives available — are in no way related to partisan ideologies or the 
relative balance of power between executive and legislature.” 

(3) It has focused on policy decisions rather than operations. Our 
concept of program budgeting is aimed at helping policy decision- 
makers determine the scope and content and future of government 
services. All of its ingredients were shaped to implement that concept. 

I apologize for what is probably an overly detailed historical de- 
scription of the Wisconsin effort to develop a comprehensive manage- 
ment and policy decisionmaking process. While I hesitated to so 
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occupy this subcommittee’s valuable time, I also believe it important 
that the firm commitment of State governments to an improved man- 
agement and policy decision process be well understood. It is this 
commitment which triggers acceptance, of the need and capacity of 
State governments to fully immerse themselves in the use oi systems 
analysis. 

Bo much for our past accomplishments. What do we ])lan for the 
future, and what problems do we see in implementing those plans. 

In future years we hope to complete the development and imple- 
mentation of an integrated planning-budgeting-managenient process, 
similar in many respects to the goals of the New York Btate govern- 
ment that Mr. Moore described. 

Facets of our efforts will include better definition of the goals and 
objectives of State governnicnt, ( evelopment of a sophisticated plan- 
ning capacity— both in the program agencies and in the central bud- 
get-jilanning office, further reffnenicnts in the program budgeting 
process, development of a sophisticated systems analysis capability in 
the budget-planniLg office and in the major program agencies, develop- 
ment of an operational planning concept and capacity, development 
of a management information system that extracts and‘relates key bits 
of information, and the development of a program appraisal and 
reporting system. 

While the development and implementation of most facets of our 
pJanning-budgeting-management process will lie a monumental task, 
requiring thousands of hours of effort by skilled professionals, we 
believe that we have the direction and the capacity to accomplish most 
of our goals. 

Refinement or development of a planning capacity, a program bud- 
geting capacity, or a propam appraisal system requires primarily the 
skills of planners and budget analysis. While able plannei’s and 
budget analysts are in short supply, we have been successful in re- 
cruiting reasonably ad^uate numbers of qualified people, and we 
e :pect to be able to continue to do so in future years. 

Quality systems analysis, however, is an extremely complex process 
•which requires the skills of professional mathematicians, economists, 
sy.stems engineers, and other diciplines which are not usuallv employed 
in Btate government. Our efforts so far to employ qualified systems 
analysts, even in very limited numbers, have bov A frustrated. 

Wisconsin’s need for systems analysis capabilities will probably 
have to be satisfied in a variety of ways. First, we will have to im- 
part at least a working Imowledge of the concepts and proctidures of 
systems analysis in all policy decisionmakers and those directly in- 
volved in the policy decision process. 

Second, we need to develop at least a mo<le.st in-house s;ystems 
analysis capability. Third, wo will need to rely in large part bn the 
systems analysis products of private— not for profit— organizations 
and our State university. 

^ Each of these ingredients, we believe, are necessary to a fully opera- 
tive systems analysis process. Systems analysis infers a set of complex 
mathematicai formulas that bewilder those unfamiliar with it. 

Oiie of your previous testifiers labeled it “the black box syndrome.” 

Yet system analysis was created to assist the decision process, not to 
make the decision. If systems analysis is to truly serve the decision 
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process and not replace it, then the concepts and procedures of systems 
analysis must be reasonably well understood by Governors, legislators, 
ageiKiy liejids, budget analysts, planners, and others involved in the 
policy decision process. Bystems analysis will thus be their servant, 
not their master. 

IVo recognize also the need to develop at least a limited systems 
analysis capability within the State government structure. A modest 
systems analysis unit that is directly responsive to the policies of 
the Governor and legislature is, we behove, nexjessary to interpret tlioso 
policies into the systems analysis studies. 

The v(Ty cx)mi)lc^dty and expense of involved systems analysis 
studies will probably lead to the adaptation of the model of a system 
analysis study done by one State to the problems of another. 

Yet, the systems analysis produced solution to a problem in Cali- 
fornia may not be at all appropriate to the traditions and set of cir- 
cumstances in Wisconsin. 

Thus, whilo^ the California systems analysis model might well be 
adapted to a similar problem in Wisc^onsin, we will need an in-house 
systems capability using that model to develop solutions appropriate 
to Wisconsin. 

Finally, we reco^iize that many of our future system analysis 
studies, and certainty the more complex of these studies will neea to 
be performed by private, not for profit, systems analysis organizations 
and by organizations within our State university. The immense com- 
plexities of major systems studies will, wo know, demand a broad 
range of skills and concentrations that will extend beyond the scope 
of in-house systems analysts, and will require the re.sources of organi- 
zations offering a variety of professional skills and specialization in 
certain problem areas. 

In recent years Wisconsin has emidoyed the resources of private 
firms for major and complex management studies whi(!h, while they are 
not specifically S 3 'stems analysis studies, are very closely relat<m to 
systems analysis and use many of the same concepts. 

For example, the State highway department has contracted with 
one of the Natieti’s leading management consultant firms for a multi- 
year, $175,000 study of the department’s planning and management 
system. Now well underway, the study is being cfone in conjunction 
with department staff' efforts, and is aimed at developing an integrated 
operations and management information system for the department’s 
management and decision process. The sheer magnitude and com- 
plexity of the study and systems implementation demanded skills and 
attention beyond those of the department staff. 

A similar study has just been started to develop a modem and effi- 
cient management information and control system in the department 
of public welfare. The study will be performed by another leading 
management consultant firm, with an equal staff involvement from the 
departments of public welfare and administration. 

The study’s objectives are to create a management information sys- 
tem that will supply the necessary management tools, provide timely 
information, employ uniform control concepts, identify cause, effect 
and trendy and fully integrate planning, reporting, and program con- 
trol techniques. 
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In yet another project, Wisconsin is working with private enter- 
prise to apply computer technology and systems analysis techniques 
to the State’s information needs. Wisconsin has been selected by a 
leading electronic data processing firm for a multiyear pilot project 
that wnll evaluate the State’s need for management information and 
design a comprehensive integrated management information system. 

Private systems analysts and computer technicians will work closely 
with State personnel to install a selective, but yet comprehensive, in- 
formation system that will serve the State’s planning, budgeting, and 
operations processes. 

In our preliminary evaluation of existing State information sys- 
tems wo find that, oven though the State is paying enormous sums or 
information gathering, only a limited amount of that information con- 
tributes significantly to management and policy decisions. 

Inadequate information, then, may be caused not so much by inade- 
quate investment in necessary information gathering as it is by in- 
adequate direction and evaluation of current information systems. 

Even though an investment in a comprehensive systems analysis 
study of our information systems promises to produce returns far 
greater than the original investment, Wisconsin, along with other 
State governments finds such an investment impossible in this era of 
great financial burdens for essential State services. Federal demon- 
stration funds that stimulated improved State information systems 
and developed models of information systems to guide all States 
would produce great benefits. 

Finally, Wisconsin turns to its immensely valuable edn^’ational re- 
source, the University of Wisconsin, for assistance in State govern- 
ment systems analysis, in addition to other facets of the State’is man- 
agement and decision process. 

The hallowed “Wisconsin idea”~tlie joining of campus and capitol 
to solve serious social problems, will take on a new dimension in the 
coming years. 

A multidisciplinary center for public policy and administration will 
be created under 1967 budget recommendations. This center will pro- 
duce a broad spectrum of professionally trained people for govern- 
mental service, will ojffer a continuing education, opportunities to up- 
grade and update the professional shills of those now in government 
service, and will be a focal point through which the research skills and 
knowledge of the university faculty may be introduced into studies 
of State problem areas. 

This description of Wisconsin’s experience's and goals in developing 
a systems analysis capability to complement its management and policy 
decision process could be continued into yet further details and 
examples. 

A coiitinuation, however, would only add variations to the basic 
theme, a theme which states that Wisconsin and many other State gov- 
ernments have shaped their management and poli(w decision pro- 
cedures and concepts in anticipation of systems analysis techniques. 
State governments now need a stimulus, expanded financial resources, 
land coordination to employ systems analysis with efficiency and 
effectiveness. 
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This testimony can jierhaps most profitably be conchuled with some 
suggestions that this Special Subcommittee on Scientific Manpower 
Utilization might consider as it structures S. 400 and S. 407 for con- 
gressional action. 

These suggestions, in no particular order, are: 

(1) Federal programs should encourage, and financially assist if 

E ossible, the development of a working knowledge of systems analysis 
y all those involved in the decision process. Systems analysis can be 
a real contributor to the policy decision process only if those making 
the decision understand tlie values and the limits of system analysis. 

(2) It seems likely that the number of qualified systems analysts 
available in the near future will fall far short of the rapidly rising de- 
mand for them. Complex systems analysis studie/S, of coui’se, require 
the skills that only a trained systems analyst r-an bring to it. Many of 
the concepts of systeims analysis — disciplined logic, alternative seeking, 
information relationships — can be applied in less complex studies by 
pei-sonnel who have nn apiireciation of the g«/Vernmental decision proc- 
ess, can ariply the logic process, are comfortable with numWs, and 
who have” received training in the basics of systems analysis. 

Federal programs might well then include provisions for short- 
course training of limited systems analysts. 

Senator Nelson. What do you mean by limit ed ? 

Mr. SoiiRAN'Xz. I think perhaps. Senator, limited in the sense of 
people who have an analytical sort of mind, who are involved in the 
budget analysis of the planning process, who do not have the basic 

{ irofes ional background of mathematics or economics, but who can 
earn how to apply sonie of the fundamentals of systems analysis in 
those areas where it will have benefit, but still shoi*t of the complex 
kinds of system analysis done by the more able. 

Senator Nelson. You would fir ’’ some value in establishing in one 
way or another some institutes perhaps under the direction of a uni- 
versity? 

Mr. Sc.iRANTz. Yes ; very much so. 

Senator Nelson. And to* which budget analysts, or planners, or cer- 
tain key people in the State government could go and take a course for 
a month, or .2 months, something like this ? 

Mr. SoiiRANTz. Yes. I think this would have a very great benefit. 
It would give these i)eople some of the basic ideas of systems analysis. 
It would (I]) perhaps, teach them not to be fearful of it. They would 
undoi’svand it to a much better extent, and (2} they would be able to 
apply some of these concepts and i)rocedures in their own analytical 
work. 

^ Senator Nelson. Yesterdayj witnesses here speaking for the 11 asso- 
ciated land-grant universities in the Midwest— I think the Big 10 plus 
Chicago-y-I raised this very miestion of the value and feasibility of 
establishing some institutes which could be attended perhaps by two 
types of people; a 1-week institute possibly for your high level de- 
cisionmaking people who couldn’t spend much more time than that, 
perhaps your budget director, for example, the director of the depart- 
ment of personnel, the director of the motor vehicle department, and 
the director of the conseiwation department, but at least a week or 
10-day program to familiarize the top decisionmakers with the con- 
cept; and then an inntitute which could be attended by the middle level 
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executive uudomeath the department liead, a 1-month or 0-week in- 
stitute. The testimony of the t^vo rej^resentatives of the universities 
yesterday was that they thought this would be a valuable course for 
State emidoyees, city employees, aiivl Federal employees. 

Do you thmk that a 1-week course or 10-day coui’se is of some value 
to be provided for your high-level decisionmaker and a 4-w’eek course 
of value to a middle-level decisionmaker ? 

One, do you think that could bo done and it would l>e valuable? 
Two, would the State of Wisconsin, for example, be interested in 
selecting annually and sending a certain number of middle-level de- 
cisionmakers to attend such institutes? 

Mr. Sc'HRANTZ. I think, onoj it certainly would be very valuable. I 
think that the concept of having various institutes f<»r various levels 
of people to give them the kind of background in systems analysis 
which fits their appropriate decisionmaking part in the whole decision- 
rnakmg p ^x-ess would l>e valuable. 

A you know, Mr. Chaiman, there have been a variety of educational 
institutes set up on PPBS throughout the Nation. Tl’ie University of 
Wisc.onsin "was one which offered a 0-month academic year course for 
people in the Federal agencies on PPBS. 

I think jierhaps a more limited intensive look at systems analysis as 
an entity on a 0-week base, for example, for the middle-level managers, 
for budget; analysts, for planners, and so on would have very great 
value and I am certain that the State ox Wisconsin and the people in 
it would be veiy happy to participate and w’ould vei’y much feel the 
benefit from this. 

^ Senator Nelson. That is one of the proposals that I think we would 
like to implement in this bill, recognizing the great necessity for edu- 
cation in this field by the very rieople who are making the decisions 
and doing the planning within their cities and State governments and 
Federal (Government. 

Mr. ScuiRANTZ. This w’ould make 8; very important contribution in a 
fairly limited "way, but it would have real benelit I think to the whole 
decisionprocess. 

(3) Nearly all State govoniments should develop at least a modest 
in-house systems analysis capability to perform less rigorous systems 
analysis studies and to interpret those done by specialists for the 
govemiental decisionmakers. Federal programs we hope will recog- 
nize this need to develop an in-house system analysis capability. 

(4) Many of the most complex and perplexing governmental prob- 
lems will need to be studied by systems analysis orgar " nations that 
over time specializes in a limited sphere jmd acquire great skills and 
knowledge m that specialized area. We hone Federaf programs will 
encourage the continued development of this private systems analysis 
capability, and its emi>loyment in solving major governmental prob- 
lems. 

(5) Sophisticated and efficient information systems are nect ssary 
for effective systems analysis, as well as being an integral component 
of effective planning and budgeting systems. 

In addition, there is a real national interest in the development of 
con^rehensive and uniform State information systems. Federal 
PPBS will require a complete and unifonn information input from 
those federally aided and State operated programs. Federal pro- 
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crams should thus sharply encourage the development of modern in- 
formation systems by Btate and local governments that will feed into 
the Federal decision i)rocess. 

(6) Systems analysis is but one facet, although a very important 
facet, of a compieheiisive decision process. It must complement and 
be integrated with the other facets of the decision j)roctss, such as 
planning and budgeting. Federal systems analysis prograiiis, then, 
should be designed to work closely with other Federal progr ams re- 
lated to the entire decision jirocees, 

(7) Complex systems analysis studies are very costly. They may 
well deal with social problems^ and subject areas that are common to 
many State govermnents. Wliile the solutions advanced by a compre- 
hensive systems analysis may be uniquely suited to a single State, ^ its 
model and conceptual design may be well adapted to studies of similar 
problems in other StatCvS. 

Federal programs should provide for a continuing coordinating 
mechanism that will be a focal point for the interchange of systems 
analysis studies among all States. 

In summary, I believe this subcommittee and the Members of Con- 
gress should recognize the willingness of the States, at least I can 
speak specifically for Wisconsin, to assume their responsibilities in 
our federal system of government. We are fast recognizing that the 
complexities of government require sophisticated tools for enlight- 
enod and rationale decisionmaking. We recognize that the intelligent 
allocation of resources among competing programs and needs necessi- 
tates full utilization of the^ sophisticated management techniques al- 
ready widely in use in the private sector. 

Finally, we believe that the leadei'ship the Federal Government can 
give by investing in the general upgrading of State and local govern- 
mental processes, as embodied in the bills now before you, is an ex- 
cellent example of creative federalism in its fi ‘st sense. 

(The paper referred to follows :) 

Pbogeam Budoetinq in Wisconsin 

(By John W. Reynoh’ and Walter Q. Hollander) 

The enactment last June of a short, simple bill signaled the green light for 
Wisconsin to take a giant stride toward achieving a major improvement in state 
budgeting. 

The measure was entitled simply A till relating to the development of program 
tudgeting. To a casual reader, it effected what might be considered a few minor 
technical changes in the state budget law. Its key section merely amended the 
law specifying the format of budget bills and appropriation requests by adding 
the words “. . . or other meaningful classiflations.” 

But the significance of this small amendment is large. It means that budget 
requests and apx)ropriations no longer wiU have to be divided into object lines, 
i.e., personal services, materials and expense and capital— -the things that are 
purchased. Rather, they will be broken down into the services that are to be per- 
formed and the programs to be carried out. 

This does not imply we are going to eliminate all use of detailed items of ex- 
penditure. It does mean, however, tliat we will have the flexibility necessary to 
separate those items of cost detail which are important to administrators in 
evaluating and controlling the efficiency of their operations from those cost group- 
ings necessary for program policy decisions which determine the nature and 
scope of state services. 

Passage of the bill formalized the legislature’s endorsement of program budget- 
ing and propelled the state budget office (the Bureau of Management in the De- 
partment of Administration) into the final stage of its previously quiet, but deter- 
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mined, drive to impleraent thjH modem budgeting concept. Plans have now been 
completed to recast the llKJiMJT biennial budget into a totally new format— witli 
both agency requests and legislative appropriations to be structured along well 
defined program lines. The entire project is being done without any outside 
consulting assistance— a unique situation among the few states that have intro- 
duced this modem budgeting concept. 

Tlie success of these elTorts, we b(‘lieve, is a remarkable achievement In execu- 
tive-legislative cooperation, especially because it developed and took place during 
a period of partisan division between the two branches. 

The objectives of program budgeting— to assist policy-makers more easily to 
weigh the alternatives available— are in no way related to partisan ideologies or 
to the relative balance of power between executive and legislature. But nearly 
all legislative measures stand the chance of being caught up in these conflicts. 
Fortunately, in Wisconsin, the adoption of program budgeting did not. 

How did It happen? How will Wisconsin’s budget look in program form? 
Why do we think program budgeting is important for Wisconsin and where 
do we think it will lead the state? Those are the questions we hope to answer 
in tills article. The answers should provoke thoughtful discussion and con- 
sideration of this new budgeting method, not only among government adminis- 
trators and in the academic community, but also by elected policy makers in 
other states, and in local governments. 

WHAT PROOBAM BXmaKTINO IS 

Before seeking to answer the questions, however. It is pertinent to look briefly 
at the concept of program budgeting and its objectives. The term Itself is some- 
what forbidding to the uninitiated. What we understand it to mean Is simply 
the casting of budget requests and appropriations into groupings on the basis 
of the services performed and for whom they are carried out, I.e., what is done 
and for whom it is done. Thus, in the Department of Public Welfare we have, 
as separate programs, mental health services, correctional services and family 
services. These describe what is done and for whom it is don^. A more de- 
tailed description of the program definitions will be given later, .Tlie Important 
thing, though, is that they describe what programs the Department of Public 
Welfare carries on in those areas. The dollars requested or spent in each of 
these areas can be weighed against the results achieved. TTiIs is certainly far 
more .‘^Igniflcant than detennining whether an agency should be authorized an- 
other clerk, or a new tyi>ewrlter, or a trip to a professional conference by a staff 
member. 

We are not sure who originated the idea of structuring the budget and appro- 
priations according to the programs that are to be carried out. We do know, 
however, that it was the highly iesi)ected Hoover Oommission which, on the 
federal level at least, first used the term and defined its use. Its Task Force 
Rei>ort on Fiscal, Budgeting and Accounting Activities said that “a program 
or performance buug >t should be substitiited for the present budget, thus pre- 
senting . . . exi>endlture requirements In terns of services, activities and work 
projwts rather than in terms of the things bought. Huch a budget would not 
detract from congressional resiH)nsIbIlIty and should greatU nprove and ex- 
I>edlte committee consideration.” 

Some confusion has apparently occurred because of the introduction of the 
term “performance” or “program and performance” in connection with program 
budgeting. They are often used Interchangeably, as seen above In the Hoover 
CtommiHsion reimrt. Here In Wisconsin we refer simply to program budgeting. 
However, we plan to introduce new techniqiies of performance measurtunent 
which will help administrators, the Governor and the legislature to evaluate 
programs better and to make more meaningful budget policy decisions. ’JTiese 
performance measurement techniques, in our view, are not an Integral part of 
program budgeting, but they do evolve logically out of It and enhance the entire 
budgeting system. 

now IT HAPPENED IN WISCONSIN 

As all exi>erlenced political practitioneis are aware, major revision of a 
state’s budgeting system does not just happen. Resistance to change in the 
way of doing things is one of tl e great stumbling blocks to any kind of major 
Improvement in the management of government services. Tills fear of change 
exists among politicians as well as government administrators and employees. 
Indeed, the various Interest groups which often exert strong influence on policies 
and practices frequently collaborate to maintain the status quo. 
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Breaking down this resistance to change, disolvlng the fear that program 
budgeting would mean loss of control over expenditures, and educating the 
various interests to the meaning and advantages of this new system did not 
occur overnight. In fact, this process began in Wisconsin nearly six years 
ago. 

Initial Mtepn 

The first step w'as in the conversion to program budgeting of one major depart- 
ment— Conservation— in lOoO. Financed through a segregated fund, and re- 
ceiving less strict scrutiny than general fund agency budgets, this proved to be an 
acceptable department with which to exp(*rlment in using the new format. The 
Conservation Department cooperated willingly, and the interest expressed by 
legislators was sincere. If not enthusiastic. 

This was follow'ed in 1961 by the conversion of the Motor Vehicle Department 
to a program budget— again, an agency financed through a segr^ated fund. 
But that year the Board of Health was also switched over to a program budget — 
the first agency funded by general purpoeo revenues to come under the new 
eystem. 

In the meantime. In I960, the Governor had invited a group of business execu- 
tives to study the state's administrative practices and make recommendations 
for Improvement. This group split into several task forces. To each task force 
was assigned an administrative analyst from the state budget office. The task 
force on budgeting, which had an, opportunity to compare the old budgeting 
methods with the new formats that were being developed for the Conservation 
and Motor Vehicle Departments and the Board of Health, recfoimnended strongly 
that the state convert all agencies to program budgets. 

In 1902 a legislative Interim committee, chai’ged with firv^ ng ways for im- 
proving efficiency and economy In government, recommended lUat we convert to 
program budgeting on a gradual basis. Early in 1964, a citizen’s committee 
apiwlnted by the legislature to examine expenditures and administrative prac- 
tices enthusiastically endorsed the work that had been done toward convc.*sion 
to program budgeting and urged speedy adoption of this new method. 

The endorsement of program budgeting by these groups and the support they 
lent were major mileposts in Wisconsin’s Journey toward full implementation 
of program budgeting. 

Underlying considerations 

All during this same period, there was a growing awareness among individual 
legislator.^, especially the members of the Legislature’s Joint Committee on 
Finance, that the old methods of budget review were no longer workable. While 
some of them Uf ^^andably harbore<l reservations aboiit the idea of a complete 
revision of Wise h budget practices, many became convinced that such a step 
would soon be lnijt»eratlve. They had applaudcu the work of the budget office, 
which over the several previous biennia hud '•msiderably Improved the budget 
document and Its explanatory material. They were also Impressed by the sUi>- 
port shown for the Idea by impartial citizen and taxpayer groups. 

Still another factor was developing during this same period which strongly 
Infliienced legislative thinking. Over the past decade, Wisconsin’s budget, like 
those in nearly all other states, expanded considerably, diie almost entirely to 
rising school enrollments, increasing demands on higher edueat’on and more 
expensive health and welfare treatment and rehabilitation progi.tms. Citizens 
expected and were being provided more state services than, ever before. The 
trend began shortly after World War II, but was intensified as the effect of the 
postwar baby boom made itself apparent in the middle 1950’s. As a result of 
these developments, state budgets grew, not only in the level of expenditures, but 
also in the volume and complexity of the detailed material needing review. 

Assignment to Department of Administration 

Because of the frustration of trying to comprehend the budget and make 
meaningful policy decisions in the face of this growth and complexity, the 
Finance Committee members d'''^’'"'.ed that something had to be done to lighten 
their burden and make their task more purposeful. At this point, in the fall of 
1963, both the Governor and the Joint Finance Committee asked that the Depart- 
ment of Administration take the necessary steps to proceed with full implementa- 
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tlon ot program budgeting for tbe 1966^7 biennium. In bis dirootive to tlie 
Department of Administration, tbe Governor said; 

“The recent budget session pointed out tbe iK>tentIal for Improved methods of 
evaluating the costs and alternatives of State government services. Many legls* 
lat(»rs have Indicated a desire for a budget which clearly identifies state services 
and the costs, and which promotes selection of alternative program service 
possibilities. In addition. Interested civic groups, newspaper reporters and 
editorial writers, and many private <‘Itizens seek the policy Implicit In our present 
budget flgur(‘s, but frequently seek In vain. What Is needed is fiscal data whl( h 
explains, by program, the servicoj provided by state government.’’ 

Tlie Joint Finanee Committee In a letter to the department pointed out that 

. . Wh(‘n an agency presents its budget to the committee in terms of Its pro- 
'wsed contribution lo the State of Wisconsin, the Joint Committee is then able 
Vi. make the most meaningful policy r(,*commendatlon in terms of tl,e wishes of 
the elected representatives of the people. Therefore, . . . we urge the l)(*part- 
ment of Administration to take the n(*cessary steps to Implement program plan- 
ning and budgeting for all state agencies.” 

Fruition in 196Jlf 

Armed with tliese directives, the Department of Administration pro-eeded with 
an all-out effort to develop a meaningful budget format that would achieve the 
desired objective— to define agency programs In a way that would clearly spell 
out the services provided and which would facilitate more nu^anlngful budget 
policy decisions by administrators, the Governor and the legislature. 

To accomplish this, and to help all parties Involved to understand the new 
concept l>etter, agency administrators were askeil to prepare program formats 
(with necessary subdivisions) for their entire operations. When those were 
agreed upon with the Department of Administration, the existing appropria- 
tions (for 19(Ki-65) were r(*cast I»,to the nev7 format. A complete prototype 
program budget was develoiK*d for seven separate departments. Another d(jcu- 
ment was prepared, showing the V/rogram breakdo wn for all state agencies. These 
were presented to the Governor and Joint Finance Committee. For both the 
Governor and the committw this was the first substantive description of what 
had been alked about for a long time. Both endorsed the proposals enthusiastic- 
ally. A short time later the program budget bill was i>ass(Hl. 

We are now engagtsl In the final phase of the conversion. New forms have been 
developed and new Instructions preisired. Agencies are currently In the 
process of developing their 1005-07 budget requests oa a program basis." 

Kep factors for success 

The most significant things which contributed to the success of this effort to 
convert to program budgeting in Wisconsin were these: (11 the budget office 
established a channel of open communication with the legislative appropriation 
committee, based on mutual respect and trust ; (2) the Governor showed genuine 
Interest and gave vital 8upirf>rt to the project; (3) the supiwrt of ouside groups 
was gained by factual, straightforward explanations of the methods, objectives 
and benefits of program budgeting; (4) a group of highly trained, competent 
budget personnel was able to translate the professional jargon of program budget- 
ing Into terms which could be understood by the decision makers— the Governor 
and the legislature; (5) awareness grew that budget methods established In 
another era no longer were sufficient for today’s needs. 



TUB PROQRAM BUDGET FORMAT 



What will Wisconsin’s program budget look like, and how will It improve the 
budget process? ^ 



Briefiy the budget will simply divide each agency’,s total operations into 
major components of services— programs. This is the level on which appro- 
priations will be made. In the budget document, and In supporting material 
each of these programs will be broken down into sub-programs and activities’ 
Following the “what for whom” rationale noted earlier, which is the basis 
for the major program, each sub-program will describe this relationship more 
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For example, uslnf? again the I>epartment of Public Welfare, following are the 
8ubprog"am8 that fall under the major program of family services; 

A ■"omily Services Administration 
h -idld Welfare Services 
O. Services to tu'i Blind 

D. Services to the Aged 

E. AldtothelMsabled 

F. Special Aids to I/>eal Units of Government 

G. Aids to Individuals 

These sub-programs describe what aspect of family services are to be provided to 
each group being served. , . 

The remaining breakdown— by activity— answers the question "bow?”; i.e., 
how, or by what administrative techniques will the group be serverd? Thus, 
under Child Welfare Services, we have the following activities ; 

B. Child C-enter (Institution for emotionally disturbed, dependent and 
neglected children, 

2. Boarding Home care for Foster Children 
8. Special l»roject8 
4, Aid to Hependent Children 
6. licensing and Direct Services 
0. Community and County Servlcei 

In the budget document, each of these programs, sub-programs and activities 
will be described In narrative form, and data will be presented showing the level 
of service and results of the component parts. The requested budget will be 
portrayed In terms of what change. If any, is proposed In the level of accom]>- 
llidiuiGnts 

Another Important feature of the new budgeting method Is the "total funds” 
concept. Under It the programs will be structured not according to the source 
of funds which finance them, but according to the services to l>e provided. This 
will eliminate the great fragmentation which has characterized Wisconsin's bud- 
gets up to now. It will enable the Governor and legislature to review programs 
for their relative worth and accomplishment, Irrespective of whether they are 
financed by general purpost* revenues, agency receipts, segregated revenues or 
federal funds. 

A new form has been developed which will serve as the primary tool In analyz- 
ing why and In what ways a proposed program will change In cost from one fiscal 
period to the next. Essentially, this form will categorize each of the factors 
which contribute to a change, up or down In the proiwsed level of expenditure. 
It will also help to Identify the change In the number of people served or In the 
kind and quality of services provided. Use of this technique will largely eliminate 
excessive reliance on objects of expenditure, which could only vaguely and often 
Inaccurately be related to proposed accomplishment. 

BXPBCTBD IXSULTS 

We believe this new method of constructing budgets will produce several 
very Important results. First of all, It will help agency administrators to carry 
out their budget preparation on the basis o£ what they hope to accomplish. Thus 
It will serve both as a tool for reviewing the efllclency of existing operations and 
their results, and also as a basis for planning future services. 

A second important* result, we Irelleve, will be a substantial upgrading of the 
bWget decIsIon-maklng process. In the budget process, the Governor proposes 
and the legislature establishes state policy. Previously, there has been no good 
way for these policy decisions to be formulated. The Governor and legislature 
were asked to determine, simply, what is to he bought— In terms of pcisonnel, 
services and goods. They were forced to transcribe these data Into their own 
concepts of service level. Now they will be asked to decide first what is to be 
<lo^(j__what services are to be provided to whom and at what level, and the data 
will be uniform for both. These significant policy decisions can only be made 
If the Governor and legislature are given lufomatlon on a basis which encour- 
ages such decisions. ^ .i.*. i.r. 

A third benefit will be a substantial Improvement In the ease with which the 
public can comprehend, and therefore appraise, responsible government This 
is very Important, for only if Interested citizens are able to know and understand 
what government Is doing can they Intelligently judge Its value and effectiveness. 
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THE FUTUBK OF BUDGETING IN WISCONSIN 

We believe that the iatroductlon of program budgeting will have an Inuwrtant 
effect on the quality of budget preparation and planning, and will improve the 
basis for sound decision making by elected iwllcy makers. Because the pro- 
grams will be structured according to the groups they serve, and will encompass 
the funds derived from all sources, a much more comprehensive review of the 
budget requests will be possible and program policy alternatives will be more 
readily discernal)le, 

Where do we go from here? In a directive to the department heads, describ- 
ing how the state would proceed with the Implementation of program budgeting, 
the Governor outlined a three-part program to Improve financial administration. 

1. Budgets stated in terms of services to the people in order to present 
fiscal policies in the context of services to be accomplished. 

2. Criteria to measure the cost of state services and the performance of 
state agencies in providing these services. 

3. Organization for long-range fiscal planning to establish state goals 
and institute plans to achieve those goals. 

The first part of the three, of course, is the implementation of program fidget- 
ing. The other two, we believe, are made possible by program budgeting and 
follow logically from it. I>evelopment of unit costs and yardsticks to measure 
the performance of state agency operations is feasible only if these operations 
are divided into meaningful units. The programs, with their respective sub- 
divisions, fit very neatly into this requirement. Thus, unit cost data and per- 
formance measurement will both evolve out of and also build on the essential 
foundation — prc^rain budgeting. 

Long-range fiscal planning and the establishment of goals for future programs 
is a second logical outgrowth of program budgeting. The natural extension 
of this, in turn, is the development of better departmental program plans and 
the synthesis of these plans Into broad functional plans. These plans, because 
they are based on the programs, will further strengthen and unify the budget 
process. 

When these things are accomplished, Ptate government operation.9 will not 
only be much more comprehensible; ther» will be a meanin^ul basis and sys- 
tematic techniques for planning, reviewl ig, modifying and carrying out state 
programs. This, we think, will help both the Governor and the legislature to 
weigh the value and effectiveness of state government, and to balance and 
decide upon the essential policy alternatives available to them. It will also 
help Interested citizens to understand and evaluate the services their state 
government irovides. 

Program budgeting is not a panacea. Neither are performance measurement 
and long-range fiscal and program planning. They will not, by themselves, hold 
down budget levels or provide better service. But if used properly they will 
promote better planning and better decision making. 

Such a program will not only make state government more efficient, but also 
more responsible to the needs and wishes of fiie people it serves— a prime objec- 
tive to ail those who are Interested in democratic govenunent. 

As ele<5ted representatives of opposing political beliefs, and serving two sep- 
arate branches of state government, we are proud of the way in which our forces 
united to accomplish this significant improvement for Wisconsin. 

Senator Nemon. Mr. Sclirantz, I want to thank yoa very much 
for your very fine presentation. It will be very helpful to the com- 
mitte in formulating legislation. I appreciate your taking the time 
to come down here and present your statement this morning. 

Mr. ScHRANTz. Thank you very much. 

Senator Nelson. The next witness is Mr. Richard Oyert, dean of 
the Graduate School of Industrial Administration, Carnegie Institute 
of Technology. 

Dean, it is very nice of you to take the time to come here today and 
present your statement. Your prepared text will be printed in full 
in the record and you may present it in any fashion you want, read it 
or extemporize from it, however you wish. 
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STATEMENT OE RICHAKD M. CYEET, DEAN, (JEADITATE SCHOOL 

OE ADMINISTEATION, CAENEGLE INSTITUTE OE TECHNOLOGY, 

PITTSBUEGH, PA. 

Mr. Cyert. Very well, I would, be happy to accommodate you on 
that. 

Senator Nelson. That is all right. 

Mr. Cyert, I am prepared to come back after lunch if you want, or 
however you would like to operate. 

Senator Nelson. We will go through the morning hour. You go 
ahead. 

Mr. pYERT. All right. Then in the interest of time since the testi- 
mony is going to be in the record I would prefer just to make a few 
remarks and then maybe you have some questions and -we could talk 
back and forth then in that fashion, 

(The prepared statement of Mr. Cyert follows : ) 

Peepared Statement of Eiciiabs M. Cyert, Dean, Graduate School op 

Administration, Carnegie Institute op Technology, Pittsburgh, Pa. 

The bills introduced by Senator Nelson and Senator Seott make exciting 
reading. More directly utilizing the social and physical sciences iu the man- 
agement of our society Is an excellent idea. As virtually any busy man can 
testify, there is little time to keep up with the new ideas and technique, « In his 
area of specialty. Only the exceptional manager manages to keep abreast of 
all the developments xelevant to his job. As long as progress is not too rapid, 
it will make little difference whether a practitioner does manage to “keep up.” 
However, the last twenty years have been characterized by change both in the 
basic society with which we work and In the techniques with which we solve 
problems. It Is essential that the new analytical techniques be applied to our 
social problems as rapidly and efficiently as they have been applied to our physical 
problems : getting a man on the moon, producing goods and services more effi- 
ciently, and prolonging the life and Improving the health of man. 

The essence of the two bills under discussion is an attempt to develop procedures 
for applying our Increased analytic power in the solution of important social 
problems. Before looking In more detail at the specific proiicsals concained in 
the bills, it may be useful to examine the nature of the problems involved. 

The most famous development over the past twenty years in the area of analy- 
tic management Is “operations xesearch.” Much hns been written ahoiit this 
development In popular Journals. New professional journals and societies have 
been started, and academic programs of operations research iu many schools are 
now available. To some it would appear that a new science has been developed 
which can now succeed in solving our management problems. Oertalnly, few 
would argue that operations research has not been of major help so far or that 
It will not continue to be of major help in the future. 

Operations research represents much progress in management, hut it does not 
consist of a single tool which has only recently h(M*n invented. It does not 
represent something analogous to penicillin or another antibiotic in medicine. 
Operations research is a name for a set of techniques and, even more, an atti- 
tude. An operations research man is one who knows a number of these techniques 
and is willing to tackle problems with these techniques that were previously 
solved by someone making a judgmental solution. These techniques are munv 
and varied. They include linear and non-linear programing, statistical analvsis, 
queuing theory, computed simulation, and other techniques that are even now 
being de\ doped In response to speeilie problems. Most of these techniques have 
been known for some time— even l>efore the name, op<‘rations research, was 
developed. The techniques, however, became iK)werful methods for helping to 
solve practical problems only with the flowering of the digital computer It is 
the latter invention which has enabled man to create an analytic revolution. 

We said earlier that attitude was as much a part of the analytic progress 
as techniques. Specifically, we mean that with the tools a new group of indi- 
viduals, some trained in the social sciences, some in mathematices, others in 
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Of their work. Many imaginative ideas for dealing with society’s nrohlems 
have been lost simply because there was no recognized pla(-e to send the ideas. 
The commission should be viewed as an architectural com nission laying out the 
paths to be followed. At the completion of such a set of plans the CJongress and 
me Executive would be in a better position to decide which departments should 
be given specific tasks. We would have a coordinating plan which could fit the 
divepe activities together into a unified whole.. We w* uld also be in a position 
to view our problems as a system and would be able to take into account the 
impact of a proposed solution in one area on the solution in another area. 

Maniwwer of the proper caliber Is, of course, scarce for such an undertaking. 
Nevertheless, the opportunities are great and the necessity for action is evident 
With the proper leadership the support of the academic community and the in- 
dustrial corporations can be mobilized. In the long run it is clear, I believe 
that It is only through such a concerted effort that we have a chance at creative 
solutions to our problems. 



Senator Nfxson. All right. 

Mr. Cybrt. I think that the basic notions in both these bills are good. 
I think I would summarize them by saying that really there is an 
attempt m the.% two bills to bring to bear on some important prob- 
lems some modern analytic techniques. We have really had a sig- 
nincant revolution in the last 20 years in our mana^jement teclinolo/ry, 
This has been represented in improvements in the business schools. 

Une can look at the literature on operations research, management 
science, and see the fact that o ir whole approach to management has 
become much more palytic, and by analytic I mean an attempt to 
determine the variables tliat are acting on a particular system, to trv to 

rwate those variables to each other and to the variables that tlliev 
affect. 

Frequently this takes the form of mathematical models. Frequently 
the model may become so large that one wants to use the computer. 

But, regardless, the point is that there is an attitude now of ap- 
proaching mpagement problems in this fashion, and increasingly I 
would .say private management is moving into these areas and is takimr 
thi.s kind of approach. ^ ^ 

There will always be judgmental factors in management, either 
public or private meiiagement, but I think it is incumbent upon the 
people working in the analytic area to reduce the areas of, say, arbi- 
trary judgment and to develop ways of improving the kinds of iudir- 
ments that are actually made. ^ ^ 

There is a lot of progress, I think, and a lot of evidence that we are 
"lading great progress in this way, so that I see in .some sense these 
two bills as an attempt to bring together in a particular place some 
power to work on tins set of problems or on a set of problems. 

One cm specify the set, and probable needs, a little more restric- 
tivelj. kSo I like that part in the bills. I like the attitude and I think 
it IS m tune with our managerial technolog;y . 

NoWj I tliiiiii that what I would like to sec on this is an attempt to 
get a group, whether you want to call it a public commission, or perliaps 
we neod another phrase so that we don’t just have nonworking mem- 
bers and honorary members of such a commission. Maybe, we need 
another name rather than “public commission.” Maybe we need to 
haye public work group” or something like that, but wiiat I would like 
to see would be a group of people, and I tried to develop this in the 
latter part of my prepared statement. 

I am arguing that if we could get a working group of people in a 
set of disciplines together giving them the task of proposing in detail 
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both some action and some research j^lans that would be desi^jned to 
utilize these analytic methods to derive some solutions, I think we 
could make some i>ro^?ress. 

Tliis particular commission should have the power to give some 
grants, since it is not going to be able to^ do all of the research itseli, 
and it should also be a place in which individuals could come with 
ideas and results of their own work. So I see the notion of this 
sort of work group as one that would lay out some plans, some blue- 
prints — the way an architect might — ^and that these plans then would 
consist of two kinds of things. 

One would be some work plans, action plans, that could be imple- 
mented immediately. Others would be research plans where the Ex- 
ecutive or the Congress could then decide, say, which governmental 
departments should follow out these research plans. But we would 
have a coordinating set of plans as opposed to the diverse activity 
that we now have in many of these areas, especially those involving 
the urban sector. We have lots of people working on transportation, 
lots of people working in different aspects of housing, lots of people 
working in different aspects of education. 

What I would like to see would be a group of working scientists 
from the disciplines that I have listed in my^ prepared statement and 
I don’t mean to say that those are necessarily the right ones. 

Senator Nelson. In that list you do not mention, as such, a systems 
Analysis. I am assuming some of these people, some of these econ- 
omists and engineers, will be people who have been working in the 
system analysis, 

Mr. CvERT, Yes. 



Senator Nelson. This is precisely what has concerned me about the 
problem of this bill. 

Mr.CyERT. Yes. 

Senator Net^son. I am sure that you and any number of people like 
•you could enumerate some problem areas that would be fruitful to 
•explore, some research that would be fruitful to perform. My ques- 
•tion IS, ^10 manages the project? You suggest the right kind of 

There isn’t any doubt about that. It should be a multi- 
•disciplinary group. 

How do you select them and, for example, should it be full time? 
You can t-I am assummg-expect to set up a full-time commission 
•of highly paid people who would take a year, or 2 years, or what 
have you. Would it be feasible in your judgment to create such a 
•commission as a working commission composed of all the disciplines 
you niention here, assign them the task of doing exactlv what vou 
mention, pick some problem areas and probably decide, ‘if they are 
'going to use outside consultants, which they will, what profit or non- 
profit organizations should be employed to do what kind of projects, 
what universities, or what have you could they contract with, what 
projMts ought to be done? Could this be done by a group who were 
hired as consultants themselves on a part-time basis ? ^ ^ 

r,T,nr words, could you have them meet for a week or so as a 
preliminary and create soine subcommittees to tackle some problems 

m^t again then over a penod of 6 months or so and analyze the area 
.and come up with a proposal ? une area 
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Would tliat be praetieable in your opinion ? 

Mr. C-YEUT. I think it is praetieable. T was here^ when you were 
raising the notion of the possibility of doing this with the National 
Science Foundation. I didn’t hear all of tLe answer, but I had some 
impression that that answ'er wasn’t quite correct, because the National 
Science Foundation does include a large group of the social scientists 
of course. 

I had the impression the witness was replying as though it in- 
cluded only the natural scientists, but I didn’t hear the answer com- 
pletely. may bo wrong. 

It wotdd seem to me that the notion that you had, as I understand 
it — I am not ansv/ering that question directly, but as one vehicle for, 
let’s say, hiring a group of people on a consulting basis it could be 
done through the National Science Foundation. They would know 
the right people generally. 

Senator Nelson. I was thinking of some established Federal institu- 
tion where you house the operation, so to speak, and give it a head. 

Mr. Cyert. Right. 

Senator Nelson. Then I was assuming that the National Science 
Foundation or w'herever you put it w'ould then gather together the 

S le you a’’e talking about. If that ■were the way to do it we ■would 
orize it or direct it by the legislat ion. 

Mr. Cyert. Yes. 

Senator Nelson. My question to you is do you think we could reach 
out around the country and. get out of indu.stry and out of universities 
the expertise that was available on a part-time basis to develop this 
thing and get it underway ? 

Mr. Cyert. I feel confident that you could. I say this becau.«e there 
just is great willingness on the part of people in the universities in 
particular, and I kno'sv also on the part of firms, to make a contribu- 
tion to the solution of important social problems. It isn’t necessarily 
just the fact that they are just great patriots. I think there is a feel- 
ing of some honor being selected for something like this. 

I think there is a strong willingness among people who spend much 
of their time on research that does not necessarily have immediate ap- 
plication. The interesting thing is that the best people you see doing 
research, best in the sense of brightest, are generally doing research 
that isn’t related immediately to applications.^ Thore are people 
studying the whole thinking process by coinputer simulation. 

This work may not come to any practical results for 10 years, but 
when it does it will lie very great. Well, people like this are jirepared 
to take some time out from their research if tliey feel that tliey can 
really have an impact on the society. They are not prepared to par- 
take of a boondoggle. And if yoii have something like this with the 
National Science Foundation; which has a great deal of prestige, I 
would feel strongly that you would be able to get the kind of groups 
you want and that they would be prepared to put in a great deal of 
time on this. 

Senator Nelson. There are two bills pending before the committee. 
You have looked at the two bills? 

Mr. Cyert. I have read both of them, yes. 

Senator Nelson. The one bill proposes to create a national com- 
mission. 

Mr. Cyert. Yes. 
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Senator Xelson. If this bill proposed to create the kind of a multi- 
disciplinary group that you were talking about -v^ithin the National 
Science Foundation, say. could that group perform the function that 
bill S. 407 proposes, that is, that a national commission would do. 

In other words, without l>ecoming full time Federal employees year- 
round, so to speak, could the National Science Foundation m consul- 
tation with the kind of people you are talking about do an evaluation 
of the overall pictui’O, so to speak, which is the i)roposal as I under- 
stand it from S. 467. 

Mr. Cyert. I would feel that it could. Now, the one problem that 
you would piol^bly have if you had National Science Foundation 
people would bo they are not set up to do this, that is, the National 
Science Foundation really is a great big reseai'ch proposal processing 
organization. 

People come in with research proposals and they process them, with 
tlio help, incidentally, of consultants. I happen to be on the screen- 
ing committee for economics for instance, so I know people are pre- 
pared to give a great deal of time to these activities. 

Senator Nelson. I am not saying that that is the right place to put 
it. I don’t know. 

Mr. Overt. No, that is right, but I think that idea, the w'ay I see 
it, would prform this function of the national commission as en- 
visaged in S. 4,67 . At le^st that is my thinking. 

That is the direction in which I am thinking. It might also be pos- 
sible, if the political situation permits it, to really have a commission 
of such people that would work differently from the usual national com- 
mission. In other words, maybe you cx)uld really get a working group 
together. 

Now, I was looking at the commission roxK'iitly established on the 
budget, on the budget procedures. You are probably familiar with 
that. That has a number of people that I could classify as working 
members. There are two peoj)le there that wo had on our visits as 
professors at the Graduate 8chool of Industrial Administration, and 
it IS a high level, but I think it is a little different caliber. 

One of the things tluit I think is important, and I say some of it in 
tins written testimony, is that we should, I think, distinguish I}etweeii 
the notion of having some sort of a commission or similar w'orking 
group to tivke a look at tliese problems, and what kind of a svstems 
analysis is used, the two State representatives you have been talking 
about, particular kinds of variants of so-called PPIhS, and I think 
that what we need and one of the things that I like about these two 
bills IS the ideas there is a group. 

Well, at least in the one wo have this notion of a group which would 
take an overall look at the problems, see in some sense w'hat is already 
being done, see what other kinds of action programs it might i*econi- 
mend, and see what kinds of research that might need to be done. 

^ I think that this coordinating activity and systemizing activity is an 
important thing because I have a feeling that wo are going off iii sev- 
eral unrelated directions currently in Government. 

In the transi>ortation area, just liecause we have a transportation 
research institute, I Iniow that that is true there. 

Senator Nelson. You were here, I believe, during the testimony of 
Mr. llosQT Schrantz from Wisconsin. 

Mr. Cyert. Yes. 
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Senator Xklson. From the Department of Administration in Wis- 
consin. 

Mr. Cyekt. Yes. 

Senator Nrxsox. I wouhl like to ask you the same question I asked 
him al>out tlie efficacy and feasibility oi e.stablishing some institutes. 
At Carnegie, am I not correct, you are running an institute for Fed- 
eral and other employees ? 

Mr. C’yert. Well, for Federal specifically. 

Senator Xelson. Federal emjdoyees on systems analysis. 

Mr. Cykrt. Yes; we were approved by tlie Bureau oi the I^udget to 
try to set up a program for Federal employees for essentially improv- 
ing the I'PBS capability within tlie Federal Government. 

Senator Nei-son. And how long ; i institute is this ? 

Mr. Cyert. What we have done is to h<we a year program and when 
we entered it we insisted on taking only a small number and lieing 
selective so that we got- all of the transcripts of the proposed people 
and went over rhem liefore we agi’ced to admit them, and one of the 
things that we put as a requirement was a calculus backgr'>und. 

Senator Nei^son. I didn’t hear you. 

Mr. Oyi-jrt. a calculus background. They had to have some work in 
mathematics, in other words. Then what we weTO able to do was to put 
them in the nrst semester in with our regular master students in man- 
agement who all have this kind of background, and it turned out that 
the Federal people held their own very well and they added a gi eat 
deal to the whole curriculum. 

In the second f^rnester they are taking five courses. Three of them 
are specially designed for them, one on cost-benefit analysis, one on 
planning and^ budgeting, another one on computei’s in government, ro 
I think this is working out quite well. It is a year program. 

Senator Nels(>n. A year, or 0 months? 

Mr. C vEmT. Nino months, yes, an acavlemicyear. 

Senator Nelson. Mr. Schrantz, who is Director of Policy Plan- 
ning in the Bureau of Management, thought it would be a valuable 
thing to do to afford some educational opportunity institutes for high- 
level management for maybe 10 days, whatever time they can afford 
like that, and a 30-day or 6-week program in the aiva for middle level 
decisionmakers. 

Do you see some value in doing that ? 

Mr. Oye:rt. Yes, I am in favor of this kind if education. I think 
that that is separate from the specific kinds of things in the bill, but 
let’s j list talk about that for a nioment. 

Senator Nelson, This was just one idea that has been proposed to 
do out of this whole area. 

Mr. Cyt/RT. I think it is important because my general feeling, and 
I don’t have enough concrete evidence, is that the States have been the 
weak spot really. 

Well, the States and the cities have been weak in the terms of kinds 
of salary levels that they have had and in the kinds of ideas that they 
have had. They have become weak in their ability really to attract 
enough first-rate people, and I think that education can improve the 
kinds of people that are now there. 

We have had a great deal of experience at our school with this kind 
of octivi y, post graduate education for people in private manage- 
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ment. We have a 0-week program and tho people really are extremely 
enthusiastic. They go through this program; and it isn’t iust that 
we have soinething si>eeial. I think in general this is true^>£ the.se 
programs. They get away from their routines. They are exposed to 
a lot of new ideas. 

Now, the problem I think with the State people or the city people is 
that m a sense what you want is for them to lie able to go back and 
in a ^nse do some things. You want them to bo able to have greater 
capability to make some analyses, and I think the problem tnere is 
whether you can in fact bring up their actual capability to do some- 
thnig m a short period of time such as 6 weeks or even 9 weeks. 

X think you can change their attitudes. I think you can make them 
receptive, bo that I think the higher the level, the more elfeetive one 
can be ]ust l^xiauso you can change an attitude in a short period of 
time and you can necessarily teach the technical details of a particu- 
lar approach, but the people, let’s saj-, who are on the firing line, who 
are going to make the analyses, it seems to me would need a longer 
and a different kind of ©dncation. 

/I T, , , . ^ let on that you are making between high 

and middle level is a good one and X think in those two levels one can 
do a gnmt deal with the short course sort of approach. 

Senator Nelson. I certainly don’t expect to make experts out of 
the^ people although with the ideas that are in the bureaucracy it- 
self you have to develop some understanding of the new management 
concepts and you have to have sympathetic understanding of the peo- 
ple who do make decisions and who do the hiring. 

Mr. Cyert. Eight. 

Senator Nelson. Whereas the person who takes the course and has 
a vista open, has an opportunity hero and then has authoritv to hire 
people, will hopefully move in the right direction. That is the limit 
I would think. 

Mr. CraRT. Bight. That is the point I was going to make. The 
last point you make I think is an important one be(;ause if wo can get 
people in the State and city governments with this kind of under- 
standing they wilHheii know the kind of people they should go after 
and mayl^ they will also then point out the fact that we have to raise 
some of these salaries at the State and local level in order to get the 
kind of people that they need. Eight now I think they are just >iot 
going after them and they are just not evexi aware of what tiiei’e is 
there. 

. , . — . _ I think if you looked around tho country at each 

mnovation that has occiu’red in a city government some place or in a 
State government and you trace it down, fuially you find it was just 
one person wlio had an idea and pushed it. 

Mr. CvER'r. Yes. 

Senator Nelson. And in all the type planning and budgeting work 
that has caught lire in the last half dozen years you could go within 
the I ederal Government or within cities and States and you will find 
one pei*^n who at some stage has been exposed to the idea and pushed it. 

Mr, CxERT. Yes. 

Senator Nelson. I was thinking just as a limited aspect of this 
whole program of exposing people in city governments and State gov- 
ernments to what the concept is all about. 
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Mr. Cyert. I think that is i^ood and I think actually you can look 
at an area that the Government went into, not specifically related to 
this, but you can see the way it affected private industry, and tliat is 
tlie area of fiuality control during World War II. The basic tech- 
niques for quality control had been developed in the 1930’s, but in- 
dustry had never really adopted them. 

Then during the war when the Federal Government insisted on 
certain quality stxindards before they purchased ammunition or other 
war products, militanr products, then industry became interested in 
it and it was^ actually Government short courses, as well as many 
other private institutions that developed short courses, that developed 
the kind of capability in quality control which laid the foundation 
for the power of quality control that "Vi e now have in private industry, 

JL AV01t 

There are just a multitude of short courses that grew up, many of 
them spon^red by the Federal Government, because they had to get 
this capability into industry and the people that had the teehnical 
knowledge were in the Federal Government, so I think one could do 
a veiy similar thing through these institutes sponsored by the Federal 
Government in appropriate educational institutions. 

I think you could raise the level of the employees of the State and 
the city governments. So I think that is definitely cn idea worth 
pursuing. 

Senator Xfxson. Your testimony is very helpful to us. We certain- 
ly will change the two bills that wore introduced and our objective will 
be to really have a bipartisan bill that accomplishes what we are seek- 
ing to do here, and your testimony will be very valuable in finally 
putting tlnat bill together. 

*I appreciate very much your taking the time to come to the com- 
mittee. 

Mr. CmiiT. Thank you. 

^ Senator Nelson. We will leave the record open for 2 weeks for addi- 
tional material and the material we Intve on hand v/ill lie inserted 
in the record at this point. I wa^'t to again thank the witnesses for 
their fine testiioony and the troub. they went to to give this subcom- 
mittee the exiiert help we need to produce the legislation needed in 
this area. 

(The material referred to above follows:) 

Prepabed STATEMn:,r of Kobt W. Baueb, Executive jDibector, 
.Southeastern Wisconsin Regional Planning Commission 

Senator Nelson and ?iembers of the Siibeonmiihtee : I am Kurt Bauer. Execu- 
tive DIreetor of the Southeastern Wisconsin Regional Planning Commission. I 
was most pleased to rt-edve your invitation to appear before this Subcommittee 
today siiu*e I believe ti e concept expressed in the proposed .Scientific Manpower 
rtilitizatlon Act to l>e a most exciting one with great potential benefits to our 
Nation and its large urbanizing regions. I am personally interested in tlie pro- 
posed Act. since it appears to ] ‘remote the same basic approach to the abatement 
of our most pressing urban problems as the one which has been taken by the 
Southeastern Wisconsin Regional Planning Commission with some success ever 
since it.s organization in 1060. 

I liave read Bill S. 2662, together with the published minutes of the liearings 
held i)efore this Subcommittee to date on this Bill, with great interest. Much of 
what I liave to say today will merely reinforce the testimony heard by this Sub- 
committee to date by providing a case study ot an actual application of systems 
engineering techniques to the solution of the severe environmental problems 
facing onr rapidly urbanizing society, a case study which we believe testifies to 
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the rfifectiveness of these techniques. Some of what I have to say may, how- 
ever, add some new thoughts to the testimony you have heard and may possibly 
suggest some changes in, or additions to, the proposed Act. 

BEGIONAU PI.AI^^'ING IN SOUTHEASTERN WISCONSIN— A CASE STUDY IN APPLIED 

SYSTEMS ENGINEERING 

In order to place the remainder of my remarks in a proper context, it will be 
necessary to briefly r iview with you the need for, and objectives of, regional 
planning since an understanding of these needs and objectives is essential to an 
understanding of a description of the progress W'hich has been made in the 
application of systems engineering techniques to urban problems in southeastern 
Wisconsin. 

The term “regional planning,” as it is used in southeastern Wisconsin, applies 
to comprehensive planning for an area larger than a county but smaller than the 
state, united by economic interests, geography, or common areawide development 
problems. The need for such regional planning has been brought about by cer- 
tain important social and economic changes which, while national phenomena, 
have had far-reaching impact on the problems facing local government. These 
changes include : unprecedented population growth and urbanisation, increasing 
agricultural and industrial productivity, increasing income levels and leisure 
time, development of mass recreational needs and pursuits, more intensive use 
and consumption of natural resources and development of private water supply 
and sewage disposal systems, far-flung electric power and communications net- 
works, limited access highways, and mass automotive transportation. Under 
the impact ct these changes, entire regions, s 'ch as southeastern Wisconsin, 
are becoming urbanized. This is, in turn, creating a host of new and intensifled 
areawide problems of an unprecented scale and complexity. These areawide 
problems include, among others: drainage and flood control, inadequate water 
supply and sewerage facilities, rapidly Increasing demand for outdoor recrea- 
tion and for related park and open-space reservation, transportation, and air 
and water pollution. All of these areawide problems are linked to the far more 
basic problem of rapidly changing land use; and all are truly areawide or re- 
gional in scope, transcending the boundaries of any one municipality or even any 
one county. As such, these problems can only be properly resolved within the 
context of a comprehensive, areawide planning effort which involves the co- 
operation and active participation, not only of all levels of government concerned, 
but of private organizations and interested citizen gxoui>s as well. Thus, re- 
gional planning is not envisioned as a sub.stitute for, but a supplement to, federal, 
state, and local governmental and private planning efforts. Its objective is to 
aid in the solution of areawide pr jblems which cannot be properly resolved 
either within the framework of a single municipality or through single-purpose 
planning efforte. 

The Southeastern Wisconsin Regional Planning CJommission represents an 
attempt to provide the areawide pis iming and research services necessary to solve 
the growing areawide developmental and environmental problems of sontljeastern 
Wisconsin within the traditional framework of government in Wisconsin. It is 
interesting to note here that the Commission was created in 1960 pursuant lO 
state enabling legislation by an Executive Order of then Governor Gaylord A. 
Nelson, presently the Chairman of this Subcommittee Regional planning as 
conceived b,v our Commission has three principal functions to perform : 

(1) The conduct o£ areawide research; that is, the collection, analy.sis, 
and dissemination of basic planning and engineering data on a comprehensive, 
uniform, areawide basis so that, in light of such data, public officials and 
private citizens throughout the region can better r^ake decisions concerning 
community development. 

(2) The preparation of a framework of comprehensive plans for the 
physical development of the region, these plans being directed at those func- 
tional elements and problems which have areawide signiflcance. 

(3) The provision of a center for the coordination of the many public and 
private planning and pian Implementation activities conducted on a day-to- 
day basis vflthin the region by the various levels, units, and agencies of 
government and by private enterprise. 

The work of the Commission is thus visualized as the conduct of a continuing 
planning process providing many outputs of use in the making of development 
decisions throughout the region by both public and private agencies and to the 
preparation of plans and plan implementation programs at the local, state, and 
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federal levels. The work of the CominlssiOAi emphasizes close cooperation be- 
tween the governmental agencies and private enterprises responsible for the 
development and maintenance of land uses and for the design, construction, 
operation, and maintenance of their supporting public works facilities. It pro- 
vides for the periodic reevaluation of all forecasts and plans produced, as well 
as for the extension of planning information and advice necessary to convert 
plans produced into action programs. 

The successful performance of these three imiiortant functions— functions 
which we believe to be absolutely essential to the solution of any of our urban 
problems — ^is possible only through the application of systems engineering teeli- 
niques. The magnitude of the information collection, analysis, and diss(*mination 
task implied by the first functioi. ; the complexity of the engineering task impli(Hl 
by the second functon ; and the difficulty of the management problem inufiied by 
the third function all combine to make this so. 

The basic problem which now faces us all and which requires the sound appli- 
cation of systems engineering techniques has to do mainly with the kind of 
environment being created by the ever increasing areawide diffusion of urban 
development over large regions of the earth and the relentless pursuit of an ever 
higher material standard of living. Regional settlement patterns have in the 
past been determined not by design but by economic expedience and hove failed 
to recognize the existence of a limited natural resource base to which both rural 
and urban development must be carefully adjusted if severe environmental 
problems, including air and water pollution, are to be avoided. If Increasing 
areawide urbanization Is to work for the benefit of man and not to his detriment, 
adjustment of such urban development to the ability of the resource base to 
sustain and support it, thereby maintaining the quality of the environment, must 
become a major objective of all levels of government. The problems of providing 
economically feasible facilities for importing, diverting, and transimrting potable 
water, sewage and storm drainage ; for providin' safe and rapid air and surface 
transportation ; and for controlling pollution of reams and lakes, ground water, 
and air for our large urban regions will tax our existing technology to its limits. 
The task ahead is so great and the needs so many that only the most advanced 
systems engineering techniques can provide the framework within whicli the 
demands can be met. 

Recognizing that the aims and objectives of reg'onal planning could only be 
achieved through the application of systems engineering techniques, the Com- 
mission in 1961 set about to carefully and painstakingly construct a work program 
which would fully utilize such techniques. The very first regional planning study 
completed by the Commission, a study which was — it is important to note — 
partially supported by a Federal Section 701 Planning Grant from the then 
U.S. Housing and Heme Finance Agency, was a regional planning systems 
study. This study conceptualized four interrelated mathematical models — a 
socio-economic activity model, a land use simulation model, a transportation 
model, and a Wf.ter resources model — all of which were subse<iuently develoi>ed 
and applied in the regional planning effort. These models permit the region 
and its principal functional relationships to be accurately described, both graph- 
ically and numerically, the complex movement of people and vehicles over high- 
way and transit facilities and the fiow of water through stream networks to 
be simulated, and the effect of different courses of action, with respect to regional 
development, evaluated. The models not only permit regional development plans 
scaled to future land use, travel, and resource demands and consistent with 
regional development objectives to be prepared but form the beginnings of a 
continuing planning process that permits modification and adaptation of the 
plans and means of implementation to changing conditions. This study also 
served to define the specific data requirements which would have to Jbe met to 
make the models operational and permitted the Commission to structure and 
execute the necessary inventory programs. 

The Commission early recognized that the proper application of systems engi- 
neering techniques to urban problems requires an interdisciplinary team approach 
In which the systems engineer, with his applied mathematical skills, is brought 
into day-to-day contact with specialists having substantive knowledge in depth 
about the problems at hand. The importance of this interdisciplinary team ap- 
proach cannot be overemphasized, and in this respect we would strongly support 
the testimony of Mr. Thomas C. Rowan, Vice-President of the Systems Develop- 
ment Corporation of Santa Monica, California, given before this Subcommittee 
In November of 1965. In the case of a comprehensive regional planning agency, 
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such, as the Commission, the intedisclplinary teams must include among others, 
in addition to systems engineers, experienced economists, demographers, land 
use planners, traffic engineers, sanitary engineers, hydrologists, soil scientists, 
foresters, fish and game biologists, architects and landscape architects, and 
attomeyij. Moreover, these specialists must have not only an in depth knowl- 
edge of the various disciplines required on the team but also as in depth knowl- 
edge about the specific geographic area under consideration, 

Fortunately, many of the substantive skills needed by the Commission eouh^. 
be drawn from existing governmental agencies and private corporations within 
the region. The Commission’s committee structure and staff organization was, 
therefore, carefully structured to provide for not only a systems engineering 
division, along with certain specialists divisions, but also, as shown on Figure 1 , 
to provide for interagency staff assignments and for technical and intergovern- 
mental coordinating committees which would allow the knowledge of existing 
governmental agencies and private corporations within the region to be utilized. 
The advisory committees created by the Commission serve not only to place the 
knowledge and experience of experts within the region at the disposal of the 
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Commission but serve to integrate state, regional, and local development objec- 

necessary support for plan implementation. 

Utilizing systems engineering techniques, the Commission has to date com- 
pleted a land use plan and a transportation plan for the region and is W(‘ll ad- 
vanced in its efforts to complete comprehensive watershed development plans 
for each of the major watersheds within the region. The land use, transimrta- 
tion, and comprehensive watershed plans produced by the Commission to date 
have all been well received by the agencies and units of government responsible 
for their implementation. For example, the Commission adopted its transporta- 
9 }^ December 1, 1906; and work has already been begun by the State 
Highway CommiSHion of Wisconsin and by tho Milwaukee Oouutv Kxi)resswav 
commission on the corridor reflnenient and route location studies necessary to 
reserve the rights-of-way for the 291 miles of freeway facilities recommended 
by tho plan. Sinilarlyi action ha>^ already been taken by tho unitH of govern- 
ment concerned to reserve recommended parkway sites and to carry out flooil 
plain protection and pollution abatement- recommendations contained in the 
Commissions Root River Watershed Study, the first comprehensive watershed 
study to bo completed by the Commission. 

Acceptance of the Commission’s plans may be attributed in large measure to 
two factors : 

(1) Tho application of systems engineering techniques to the regional 
planning effort, techniques which pemiit the Commission to collect and 
analyze In great depth and detail information bearing direetly on the most 
pressing iwobiems of the region and to utilize this data in the preparation 
of alternative plans which meet stated development objectives in a de- 
monstrable way ; and 

(2) The active involvement of state and local officials and technicians 
in the regional planing process, including in the systems engineering appli- 
cations. These officials and technicians in many eases actual .y formed an 
integral part of the interdisciplinary systems engineering learns used bv 
the Commission. 

foregoing consents are not intended to detract in any way from the con- 
tribution of the *.1 Commissioners who serve without pay and who provide the 
policy direction to the staff. Without the wise and far-sighted leadership pro- 
vided by these Commissioners, many of whom were appointed by then Governor 
Nelson, the application of systems engineering to urban problems by the staff 
would have been impossible. 

Experience to date within southeastern Wisconsin has indicated that svstems 
engineeri^ techniques can provide both the powerful information system and 
pe powerfiil plan design methodologies needed to prepare the plans necessary 
for the solution of areawide developmental and environmental problems. The 
application of such tMhniques has permitted the Commission to establish a 
coordinated uniform data collection and analysis system that can provide, on a 
continuing basis, essential data on popiilation, employment, motor vehicle owner- 
ship, land use, soil and water capabilities, travel origins and destinations, trans- 
^rtation facility capacities, public utilities, and financial resources, all in a 
form suitable to assisting federal, state, and local agencies of government and 
private investors in better making development decisions. 

The application of systems engineering techniques has also provided tlie Com- 
mission with very powerful plan design techniques, techniques which permit the 
Commission to explore the consequences of alternative development decisions, 
to relate these decisions to stated development objectives and standards, and to 
recommend decisions which best meet these development objectives and standards 

OBSERVATIONS AND RECOMMENDATIONS BASED TTPON EXPERIENCE IN SOUTHEASTERN 

WISCONSIN 

Our experience in southeastern Wisconsin 'vould lead us to make the fol- 
lowing observations with respect to the proposed Scientific Manpower Utiliza- 
tion Act and the testimony heard to date by the Subcommittee on that Act : 

(1) It would appear to us that if any federal funds to be invested in the 
application of systems engineering techniques to urban development problems 
are to be most effectively utilized, the systems engineering techniques must 
be placed at the disposal of the persons resiK)nsible for making urban develop- 
ment decisions at the state and local level of government. This requires the 
active participation of these persons in the systems engineering applications 
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and is lif-Bt achieved, we Iwlieve, l>y making any federal grants through legally 
constituted official governmental planning and research agencies at the state and 
regional level. 

(2) A vast pool of substantive knowledge necessary to solve our urban problems 
exists within government today. This knowledge must be brought together with 
the applied mathematical skills of the systems engineer in order to effectively 
solve our most pressing donu'stlc problems. Again, this would indicate the 
desirability of applying systems engineering techniques through legally con- 
stituted official governmental research and planning agencies. 

(3) Prop<*r application of systems engineering techniques to urban problems 
requires the collection and maintenance of massive amounts of data containing 
substantive information about each individual urban region. This would again 
indicate that systems engims^ *ing techniques might Im> l)cst applied through 
legally constituted official gov ernmental planning and research agencies. 

(4) While much fine systems engineering work has unquestionably been done 
by the aerospace industry, this Industry has no monopoly on systems engineering 
talent, nor can it provide all of the svibstantlve knowledge required to solve our 
urban i)roblems. It should i>e rtHwgnljied that much good work in systems engi- 
neering has been done outside the aerospace Jndvistry, particularly as applied to 
urban problems. Examph's of this may bo found in the development of modern 
traffic and transi>ortation planning techniques and in the development of the 
models essential to the application of these techniques by J. Douglas Carroll, 
Jr., in the Detroit, Chicago, and now New York area transportation planning 
studies : by Alan Voorhees, a consultant baseu here in Washington, D.O, ; and by 
the staff of the TJ.S. Iiur(*au of Public Roads. Indeed, much of the work on 
trnnsi)ortation (lone by the North American Aviation Corporation for Governor 
Brown, as described on pages 03 through 3222 of the published minutes of your 
SulK’ommittfHi hearings, was an adaptation of the work done by others in the 
field of transportation planning and engineering and was not originally developed 
by the aerospace Indus<ry. Indeed, we believe it is fair to say that thu Cali- 
fornia reiK)rt on transportation was. at the time of its release, behind the state 
of the art as developed by Carroll, Voorhees, and others up to that time. Simi- 
larly, our Commission’s efforts to deevlop land use simulation and design models 
were carried on entliely outside the aerospace industry, as were the efforts of 
the Ilarza Engineering Corporation under contract to our Commis' ion to develop 
fl(/Od routing and sii'cam pollution simulation modeis. It is also interesting to 
note in this respect that In our Commission conducted, on a demonstration 
basis, a systems engineering study for the City of Waukesha Water Utility, 
Intended to develop an optimal water meter maintenance program for that vitllity. 
Implementation of this program Is estimated to result in an annual savings to 
the water utility of about 17 percent of the gross residential water revenues, or 
about .$70,000 pt'r year. A private corj)oration within the region, Badger Meter 
Manufacturing Company, building on this Commissi(m effort, has now evolved 
this concept int> a »;omplete water utility management system which applies 
systems engineering techniques to all aspects of a water utility’s operations 
InclU iing: information handling, planning and jngineerlng, and operational 
control. This company is now engaged in installing such systems for water 
utilities on a national basis. 

(5) It should be recognized that federal funds provided by the TT. S. Bureau 
of Public Roads and by the U. S. Department of Housing and Urban Develop- 
ment have been and are now being invested in systems engineering studies, 
particularly in the large metropolitan transportation planning programs required 
under the 1062 Federal Aid Highway Act. In addition to being engaged in a con- 
tinuing land use-transportation study, our own Commission is presently under 
contract to HUD to develop a land use design model which would permit the 
formulation of urban development plans meeting stated development objectives 
and standards at a minimum cost. It would seem to us essential that any new 
programs Ive properly related to, and coordinated with, these existing efforts 
In order to avoid waste and duplication of effort and in order to effectively sup- 
plement the existing efforts which are certainly, due to financial limitations. 
Inadequate. It would appear highly desirable that existing federal agencies, 
such as the new Department of Transportation and the Department of Ilousing 
and Urban Development ; certain state agencies, such as in, Wisconsin the State 
Department of Resource Development and the State Highway Commission *, and 
certain existing areawide planning and research agencies, such as our Commis- 
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Sion, bft involved in any efforts to apply systems engineering techniques to urban 
problems at least insofar as thes? efforts affect either the functional or geographic 
jurisdiction of these agencies. , , , 

(6) We believe it is essential that urban development problems be attacked 
on a functional, areawide basis and that any institutional arrangements de- 
veloped as a medium for the application of systems engineering techniques to 
the problems of our urban areas recognize this fact. Our specific recommenda- 
tions relative to the Bill, as it now stands, include the following : 

(1) Water pollution, drainage and fiood control, water supply, protection of 
the natural resource base, and land development should be considered for addi- 
tion to the list of specific problems requiring the application of systems engineer- 
ing 1 e(*hniques as enumerated in Secvion 2 of the Bill. 

(2) The Bill should provide that the needed efforts to apply systems engineer- 
ing techniques to urban problems be coordinated with existing efforts of this 
kind and, wherever possible, supplement these efforts. Where the systems en- 
gineering efforts involve the development of new design concepts or equip- 
ment with potential nationwide application, this could l>e accomplished by inier- 
agency (-oordination at the federal level. Where the systems engineering ap- 
plications involve the problems of a specific urban area, this could be accom- 
plished bv requiring that the grants be made through appropriate state and 
regional agencies with resimnsibilities in vhe geographc areas to be studied. 

Institutions, agencies, or firms to whieh grants are made should be re- 
quired to have an adequate background in both the sulwtantive area being 
studied, as for example, transportation or water pollution, as well as in systems 
engineering. Where the grant is concerned with a specific geographic area, the 
Institution, agency, o’* firm to which the grants are made should also be required 
to b(‘ knowledgeable about the area to be studie<l. 

(4V The Act shmUd provide for ade<iuate program control at the federal level. 
Such control might re<iuire the provision of an interagency technical staff which 
could review and monitor the research efforts. Contracts should desirably be 
directed at specific action-oriented outputs, including specific facility recom- 
mendations, and the effectiveness of the systems engineering application judged 
on the basis of these outputs. 

CONCLUSION 

In conclusion, we wish to indicate our support of the proposed Scientific Man- 
power Utilization Act. We firmly believe that the concepts expressed in this 
Act must be more widely applied if we are to find lasting solutions to the most 
pressing problems of our urbanizing society. Southeastern Wisconsin typifies 
the problems facing our urbanizing Nation, and we believe the concepts expressed 
in the Act have been applied there with some modest success. We wish to thank 
the Subcommittee for the opi>ortimity to appear before it and sincerely hoi>e our 
comments will prove helpful in some small way to the Subcommitt^^e in its 
deliberations. 



PiaapARED Statbmbnt op Richabd P. Daly, Pbesident, Aries Corp., McLean, Va. 

From the testimony heard last week by your Subcommittee concerning bills 
S430 and S467, and from your comments during the hearings, I have learned of 
your continuing concern with the structure, organization, and operation of the 
systems analysis program. It occurred to me that some indeiMjndent thinking 
on the subject might be useful to you in helping to crystallize your thoughts. 
Since it is important to ARIES Corporation that any program started has a 
maximum chance for success, I called for discussions on the subject by key staff 
members to distill the best of their thinking into a workable recommendation 
for the Committee. The criteria they establish as necessary to a good pro- 
gram were these: , , ^ ^ 

1. The implementing organization has to be good — it has to get into operation 
quickly, with few start-up problems, and it has to show positive res.rlts quickly. 

2. The projects undertaken have to be of a scope that can be completed and 
reported within a limited time, and they must produce positive, measurable 
results, not recommendations for future action. 

8. The entire program must be highly visible. Systems analysis eventually 
and inevitably will lead to some fundamental changes in political and organiza- 
tional structures. Constant public awareness of the success of the program will 
lead to an easier acceptance of these changes. 
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The firat criterion led ua to the conclusion that the program would have to he 
Bet up as a new organiza<^ion staffed with highly motivated and competent people. 
To avoid administrative start-up problems, it was felt that it would be necessary 
to place this organization within an existing agency, reporting directly to the 
ranking oflCcial within that agency. The existing organization of the host would 
provide administrative and logistic support, allowing the new organizat’on to 
concentrate on the technical and substantive problems. 

The entire Federal organization was scrutinized, and the Office of Emergency 
Planning was determined to be the one agency that most nearly meets the operat- 
ing requirements for a host agency. OEP has an existing regional organization 
with contacts within the executive offices of the cities and states. OEP’s charter 
lE sufficiently close to the nature of systems analysis that perhaps only minimal 
changes in authorizing legislation would be necessary, and existing personnel 
should understand the objectives of the new group. 

It will be desirable to establish an advisory council of experts from govern- 
ment, business, and education to help set policy, to determine criteria to be used 
in the selection of progmn s to be funded, tO review progress, and to concur on 
the final report to Cougress. The programs selected will have to be ones that 
can be completed and reported upon during the life of the study. Positive results 
will give al participants a feeling of accomplishment and lead toward rapid 
acceptance of systems analysis as a method. Studies that recommend more 
studies can lead to a sense of frustration and Inhibit acceptance of advanced 
methods. 

It is necessary, to get the program started, for local officials to generate project 
ideas utilizing the systems approach. In order to start this generative process, 
the new office should be authorized to conduct seminars and workshops, and other 
forms of training, for regional, state, and local officials. Such a preliminary 
training effort might be contracted to private firms, or universities, or some 
combination as best suited the needs of the people who are involved. 

The crucial importance to Ide popular support for the program means the 
responsibility for dissemination of information concerning the program must 
remain at, the Federal level, supplemented by local efforts. Dissemination of 
information about the program should be geared to informing not only the tech- 
nical and political leadership of progress of the program, but also the decision- 
influencing public— -the informed citizen and taxpayer. Only in this way will 
there be achieved the total siipport necessary for systems analysis to grow to its 
full potential as a management tool. 



Pbepaeed Statbment op Riohakd E. Bnqleb, Jb., Human SoncrcBS 
Resbaboh, Ino., MoLean. Va. 

THE STSTEMS APPKOAOF AND SOCIAL DEVELOPMENT 

A ‘broader view 

In the expert testimony of the hearings I have noted a tendency to emphasize 
the “systems approach” as a bundle of siKJcialized analytical techniques. \Ve 
seem to be asking a new breed of specialist engineers whether they can plug in 
their technologies and generate answers to major social problems. In general, 
T feel the systems approach is being interpreted too narrowly. The restricted 
view introduces valuable tools that will be useful ; but I believe a broader view 
can help to set in motion the social processes that will be required as we collect 
our tools and marshall our resources in the years ahead to resolve complex 
societal problems. 

The view I should like to represent to the {Subcommittee is one which em- 
phasizes the broadest meaning of the “sy.'^tems approach.” It sees this ap- 
proach as a modern-day ektension of the social experiment we have been con- 
ducting on this continent since the Mayflower Compact e ablished mechanisms 
for dealing with social problems. Our problems are more complex twlay— more 
difficult to comprehend and manage. Some require, the application of knowl- 
edge from many specialized fields. And their comple.\’ity highlights the increas- 
ing interdei)endence in our day of people with the natural environment and with 
one another. This interdependence could often be ignored, or perhaps was ac- 
counted for unconsciously, in ott’’ social experiment in a simpler day and less 
populated world. Now It is the central reality bringing us to consider the 
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adoption of the latest methods for making sense out of the chaotic in addressing 
problems of man in society. Only as we are able to change and continue to cor- 
rect the norms that guide social behavior will we be able to overcome the dis- 
locations which appear as "social problems." And in the modern day, this 
means making people and organizations more aware of how the behavior of one 
is linked to the fate of all. 

As we begin to attack the great national social problems with new analytic 
tools, we must build the human relationships and communication patterns— 
the Institutions— for controlling and directing these tools. Actually, many of 
the problems will be resolved— more correctly, will be subjected to continuing 
correction — in the procesa through which the people and their leaders and rep- 
resentatives comprehend, deliberate, negotiate, reach decisions and take actions 
on the vital public issues. It seems safe to say that this very process will be 
Important in the resolution of all social problems, although special knowledge 
will be nmre Important in some problem areas than in others. For it is in the 
nature of social problems that tlie "muscle” which strengthens the societal or- 
ganism is developed as the people in their communities acauiro "power” to 
comprehend, act upon, and Infliience change in their life situations. 

Perhaps the position I am presenting can be Illustrated best by describing 
some differences between the type of system and the context in which the "sys- 
tems approach” has been applied up to now and the type of system and context 
which will be emphasized in the future. I shall dramatize these differences in 
an oversimpllfled way by comparing what I shall call the "command-control 
model” with the ’‘democratic model.” The former model has been dominant in 
much of the work that has been done in Implementing special-purpose man- 
machine systems ; the latter must Increasingly guide our thinking as we address 
social proldems. 



The commamhcontrol model 

In the command-control model, the spcelal, reflexive capabilities of a svstem 
are emphasized. The more general capabilities, for continued growth and 
maintenance, for example, are Important; but they are secondary to the 
sharpening of reflexes. Tills type of system is like the athlete who, with the 
best equipment and concentrated exercise and training, develops muscles and 
coordination so as to bo able to run faster. Or Its performance resembles that 
of the mental gymnast who can provide swift, reliable and workable answers 
to specifle types of problems. 

An example of this tyi>e of system is Illustrated by the air defease network 
where so many lessons of the systems approach have been learned. In air 
defense, \v*e strive for a system of men and machines that detects all hostile air- 
craft and missiles and dl.spatches weapons efficiently to destroy them. The sys- 
tem must be adaptable to human needs and to new machines and weapons * It 
must "grow” and "learn” and maintain Itself— and this means that there I*s a 
social system to be considered. But all such characteristics of the system are 
secondary to Its reflexive capabilities to respond in a particular way to a par- 
ticular type of threat. ^ 

One can imagine the human problems in optimizing reflexive capabilities of 
such systems, And system developers have attempted to account for these prob- 
lems, although often the human imrtlclpants, demonstrating great resllonev 
have worked out Informally their own accommodations to the gods of maehlne- 
hke efficiency. A case In point Is a missile system In which major human func- 
tlons had been rediiced to tasks of monitoring a panel of computer-generated dis- 
play lights. The Air Force personnel pulling this monitoring duty reported 
extreme boredom ; but they soon had developed games to play wtih the swli ( lies 
and lights, and thus whiled away their duty hourl ManyS Soiled iS^oiS 
courses In their spare time and began to preiwre for a non-AIr-Force career ^ 

The picture becomes more disconcerting when we envision a system developed 
around a command-control model and operating on a social problem. For ex- 
ample, one could foresee an efficient man-machine system performing policing 
functions In a largo city, operating swiftly to optimize the use of resources for 
detection and retaliation but at the same time contributing to the Incidence of 
crime. The weapons of retaliation could be made Increasingly visible by the 
system, symbolizing more blatantly the hostility of those who hold power toward 
those who have barely a voice in public affairs. They may enforce standards that 
are less and less Informed and open to modification by the Informal rules that 
guide normal behavior among different groups of people. They may operate 



SCIENTIFIC MANPOWER UTILIZATION, 1967 



283 



more and more Impersonally in neighborhoods, or whole communities, where per- 
sonal relationships are highly yalued. Their sensitivity, and their speed and 
standardisation of response may lessen the chan ges for dampening minor threats 
to public peace and order. In these and other ways, improved reflexes can pro- 
mote escalation rather than amelioration and can weaken rather than strengthen 
the bonds of community. 

1 fear that the command-control model followed too exclusively with regard 
to most social problems will lead us into just such vicious circles : We will be- 
come more and more efficient at allotlng and dispatching resources against more 
and more “targets” that we will help to create and which we will be sensing by 
constantly improved means. (And this sounds a lot like an armaments race, 
doesn’t it?) 

The cnallenge to system development in the context noted above is to create 
a system which mobilizes resources and operates efficiently to safeguard life 
and property but does so in a manner which does not increase the alienation of 
people from their police force and fi\>m one another. For the command-control 
model in this context greatly limits one’s view of the resources to be brought to 
bear on the problem. It tends to see these in terms of such things as detection 
devices and methods, nolice cars and men in uniform. Yet, in this example, the 
most powerful forces for enduring correction of the problem are in human re- 
sources out in the community, where people can be enabled to accept and supiwrt 
rules of the game of community life and come to experience justice and mutual 
responsibility. An efficient man-machine system may abet this process. It may 
also work against it, contributing to Imbalances that breed more disruptive and 
life-negating behavior. 

Certainly there is danger that our population centers, rather than becoming 
more viable human communities, could become arenas of many special-purpose 
command-control systems— commanding, albeit, greater order where formerly 
there was chaos, but allowing little room for human life to be affirmed and hu- 
man diversity to be expressed in the give-and-take of the democratic process. 

The democratic model 

The systems approach gulde'I by the “democratic model” emphasizes the gen- 
eral capabilities of a system to cope with change while maintaining continuity 
and stability. The system must have workable answers to current, specific prob- 
lems ; but Its longer-range capabilities for recognizing problems and continuing 
to seek answers are the more important characteristics. And this is close to 
what the Founding Fathers had in mind with their Federal model and system of 
checks and balances for our society as a whole. 

Following this guide promotes a process in which self-correcting methods for 
addressing social problems become accepted and habitual patterns of behavior — 
they become “institutionalized.” This means that both knowledge about the 
social condition and the society itself develop in a continuing cycle of social ex- 
perimentation, feedback and correction. It is to this end that we must find ways 
to make our modem systems-analytic and information processing techniques rele- 
vant. We must not let the systems approach as technique submerge the basic 
quest that is the American experiment. Rather, we should view it as a servant— 
a modem counterpart— of that experiment. 

In a simpler day, Tocqueville commented on the tumult of the democratic proc- 
ess in American life. He wrote: “Everything Is in motion around you; here the 
people of one quarter of a town are met to decide upon the building of a church ; 
there the election of a representative is going on ; a little farther, the delegates 
of a district are hastening to the town in order consult upon some local im- 
provements ; in another place, the laborers of a village quit their plows to delib- 
erate upon the project of a road or a public school.” ^ 

What he m>o*-i.ved were the energies of men and women Imbued with ideas 
about self government and social action to promote the general welfare. They 
saw these functions residing in communicating bodies of the people. As we 
moved westward on an untamed continent, the renewed dramas of self-govern- 
ment were played out at many state and local levels. The models on how to 
proceed were borrowed from tte Philadelphia experience, as well as from prior 
stats and local experiences people had had with self government. And of course 
•new social and political techniques, or a particular empharis, might appear as 
people encountered the particular challenges of a given time and place. 



1 Alexis De Tocqueville, Democracy in America, Vol. 1 (New York: Vintage Books, 1964), 
p. 269. 
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uieklng In (llsciwsing the ‘'deuiocratlc model” i» that In a hjb- 

o?SeaSMlln^ C0Mie/0M«Iy ad<ire«« the problem 

and energising the networka In which people will procesB Information 
(Iwlsiona affecting the physical and social environment In which 
?«Kii We must consider directly iww Implementation of action on the 
problem occurs In the social system where tlie problem resides. At many levels 
(Iwal, state, regional) where the systems approach Is to be applied, we need 

? SnKiS.* mechanisms whereby 

* puinnlng and co(^dination prowas ig get iu motion and continually 

monitored and controlled. Our modern techniques for sensing, gatherig, collating 
Information, and reflned methods for organizing Information so 
we can coniprehend complex processes, can tlien be servants of this process 
to decision making. Thus, ns we design for Implementation we need 



Who In the conununity gets Into the act, and how are they to l)c Involved 
in providing, receiving, and processing Information? 

What social units for the processing of information by i>eople— speedallsts 
and gei^alists-need to be created, and how should they Iw “checkeel and 
balanced” in the social system? 

How will thoM units, and this system, account for such functions as ! de* 
lllwratlw and debate; negotiation and voting; execution of decislous? 

How Is special expertise made relevant, and how are technical standards 
decided uj^xi, enforced, modified, influenced by nonspeclallsts, etc.? 

How Is “Judicial review” performed relative to the rules for operating sueli 
a system of social mechanisms? 



M we addr^ ^lal probltms we must direct major attention to setting in 
m^on these implementation systems, allowing them to grow naturally In a 
distinctive region and locale and to develop and operate through .aelr own 
agreed-upon rules. A given Implementation sy'stem may he merely a rearrange- 
ment of existing social and political mechanisms in the locale of a social prol)- 
lem, or it may require true Innovation— a small-scale “constitutional conven- 
tion” In which new rules and relationships are decided upon. 

It woidd appear that In this work of bringing our social experiment up to date 
and building In again a design for stabilization and self-correction, the talents of 
systems i lentists” of the type who generated our Federal miodel at Philadel- 
phia— and certainly the involvement of people as citizens— are at least as im- 
portant as tne talents and involvement of the modern-day engineers of man- 
machine technologies. 



Bupport for aoeial experimentation 

In closing, I riiould like to make a pitch for the Intermediaries who must help 
gear down and make relevant the new technologies that many are waiting eagerly 
to plug in fer the attack cn social problems. I doubt that the needed transfor- 
mations can he accomplished today In our traditional academic settlngs-foi* 
there, I fear, too little energy would flow into the process of social development. 
But I am equally afraid that the great business organizations with their massive 
technologies to feed are not geared for the needed transformations. 

This seems to leave the problem-oriented institutes or other IMcD organiza- 
tions as prime candidates for support In experimentation with the systems ap- 
proach to social problems. Should we have a eouaterpart to NASA or to RAND 
at the national level conducting or coordinating gach experiments? Should such 
an organization effect experiments through decentralized Institutes? Or should 
It coordinate and support research and deveHopment conducted by a broad arrnv 
of private and public, profit and nonprofit orsfanisaiions? 

All of these options are inadequate insofar as they fall to account for the shift 
in emphasis in the systems approach to which I have alluded. This shift demon- 
strates that the most significant dimensions In social problems are the human in- 
stitutions In the partir ular social system where dir .ocatlons have occurred. Re- 
sources for resolving the problems are present in the locale, and they must be 
mobilized and coordinated in that locale. This means that if an Institute or 
research and development organization is to be strongly supported as an Inler- 
mediary for gearing the systems approach to social develoianent it should be 
actively engaged in grappling with problems within a particular region or local 
area. It should be in and of this social and political complex— with a mandate 
and commitment like that of the land'-grant colleges of our agricultural daj^s— -or 
it should be able to work creatively with planning and action bodies that do have 
such a commitment. 
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The ftyatema approach to social prohlema Is clearly an experimental quest. It 
turns ns from situations whore we coiUd work backward to “programmed" an- 
swers and toward emergv»nit situations where our tools of analysis are servants 
of an exploration into th< "uture. Even as we determine acceptable solutions to 
clearly defined proWem conditions of the moment, programming this proximate 
answer (to pollution, delinquency, congested transi>ortation, crime, etc.) is a mat- 
ter of social implementation. It requires acceptance of rules and the changing 
of norms of behavior toy the people and organizations of a jonununity— things that 
cannot be readily “oommanded’’. And as we attempt to stay on top of problems 
in the emergent condition of history, the weight falls even more heavily on the 
democratic model to guide general social development. 

Long ago, Tocquevillo complimented lis on our zeal and ingenuity as we attacked 
unfolding problems of the public welfare. Now, as we attempt to modernize our 
ability to comprehend social complexity and make intelligent public choices, the 
guide to our support Should he: Who is committed to the democratic prowCss and 
has the zest for social experimentation? rather than : Who has the best-packagal 
man-machine technologies? 



Pbepaiued Statement op John S. Gilmobe, Senior Reseabcii Economist, Denver 
Research Institute, Uirn’ERsiTy op Denver 

My name is John H. Gilmore. I am a research e/onoinlst at the University of 
Denver Research Institute. I am speaking as a private individual, iH>t as n 
spokesman for the University and not as a spokesman for the U.S. s Control 
and Disarmameost Agency (which has supported some of my research) . My com- 
ments reflect otoservations and judgments made during recent research on the 
dlversifloatlon experiences of defense flirms,^ and on the applicability of d(*fense 
Arms’ systems capabilities to non-defense public problems.® 

X 

The first of Senator Nelson’s questions orienting this statement was, “What is 
now being done?” in applying “systems approaches" to solving domestic public 
problems. 

It seems to me that the most Important thing is the inauguration of plannlng- 
programmlng-budgetlng systems (PPBS) in Federal dei>aiu...mts and agencies. 
This is at least exposing hundreds of people to systems analysis concepts, A Civil 
Service Commission training program is under way, and some agencies have ac- 
quired personnel uith substantial systems experience to oversee and i>artlclpate in 
their efforts. 

The heneflts of this PUBS effort will, hoi>ofiilly, be better resource allocation, 
development of superior programs, and better program management. Tlie 
danger Is that the systeuM analysis phase of PPBH (including the synthesis of 
new alternatives) will be neglected for lack of qualified i)ersonnel. If that 
happens, PPBS may be remembered mainly for having imposed new i)c,iH*nvork 
and a new format on fiduciary budget documents. 

At the very least PPBH ..erves an e^Iucatlonal function, and may prciwre gov- 
ernmental staff to deal with systems analysts. 

It appears desirable that PPBH Ik? extended to state and local government, 
many of which ha^’e had little or no thinking and planning money available 
except for the traditional tyi>e8 of land use and highway planning. Encourag- 
ingly, several state and local governments or agencies are uom' experimenting 
with PPB systems. 

The most impressive uw? of a systems approach for si>eclflc problem solving 
which I’m acquainted with is in the high siM*ed ground transportation field. 
The United Aircraft Coriwratlon’s new high si>ee(l train is an Innovatlonal piece 
of hardware resoRing from systems analysis and systems engineering. Tliest* 
are l<oth quite analogous to the analysis and engineering used in weapons systems 
work. In this same field. TRW Hyrtems has a sizable systems engineering study 
under way. 

Information systems for public agencies represent another field where the sys- 
tems approach is Important. IjEW enforcement information systems in Califor- 
nia, Illinois, and New York embody substahclal systems efforts. Another growing 
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field l8 that of medical information systems, Including regional medical pro- 
grams being planned in close conjunction with the information syrtems that will 
serve them. Firms In these Helds Include IBM, Lockheed Missiles and Space 
Company, TRW Systems, United Aircraft, and Systems Develoi>ment Corporation. 

The well-known State of California systems studies of looked at the 

ixosslbllltles of applying systems analysis to governmental problem solving. 
The results were encouraging enough that additional studies, still on a somewhat 
exploratory basis, are under way by TRW Systems (land use information sys- 
tem), Space-General Corporation (Aid to Families with Rei>endent Children 
Program systems analysis), and AeroJet'General Coriwratlon (waste manage- 
ment system). Bids have been requested on a criminal justice Information 
system. 

An interesting effort at the local level occurred when a number of California 
school districts aggregated their demand for new school buildings. Building 
Systems Development, Inc. took a systems engineering approach to designing 
components and modules for buildings meeting their joint requirements. These 
showed substantially Improved beneflt-to-cost characteristics over conventional 
structures. 

It’s hard to say that the systems approach Is “proven" for any of these fields, 
except for the computer-based Information systems handling masses of clerical 
Information. However, a personal, subjective evaluation Is that systems ap- 
proaches can be highly appropriate for problems largely solvable with advanced 
technology hardware-such as high speed ground transportation. They— sys- 
tems appr'oaches—can probably be useful in governmental program planning and 
development ; and in resource allocation, particularly In programs dealing with 
capital Investment and grants In aid. 

Finally, there Is promise, but rather little experience. In using systems analysis 
to tackle major socioeconomic problems. Here the end products are hard to 
anticipate, but they may Involve whole new programs and Institutional relation- 
ships. The working problems are easier to foresee than the results : great gaps 
in available data ; some data gathering and analysis techniques are more oriented 
to the behavorlal sciences than to engineering or economics ; and many Imponder- 
ables about the cultural and personal value* Important to defining system objec- 
tives, or to setting criteria for choosing among alternative systems. The com- 
munication problems among these systems analysts will be much greater than 
those experienced by engineers and scientist* doing weapons system* tvork. 

These problems can be solved If systems analysis teams, coiwlnlng both sys- 
tems experience and experience In the environment under study, can also 
accumulate experience In working together. Then real progress seems >Ikely In 
dealing with prcwnt and prospective socioeconomic problems. 

II 

Next, a question was raised about the roles and relatlonshliw of the different 
levels of government, the universities, and Industry In systems tyi)e problem 
solving. 

To reply w’tli a grand oversimplification: tlie Federal government has the 
problem-solving t*’ ney, state and local governments have the problems, and 
defense Industry . most of the systems experience. And the universities have 
facin.y members .th a tradition of Independence and Individualism. 

At least, the Federal government has generally been able to fund research 
and other studies oriented toward Its missions and toward the problems for 
which It has re«iM>n8lbIlIty. Some of this has been done In-house ; imich of the 
innovative systems analysis, .systems engineering, and program management 
work required by the Dei«irtment of Defense and the services has been con- 
tracted out. Furthermore, Federal agencies have sot the precedent by support- 
ing much ' the conventional and highway planning done In urban areas. 

In contrat t, many of the major civil problems are reserved to s^ate and local 
governments, hut they have not developed the financial strength to solve them. 
They also have a i>oor record at advanced planning for the contingency that 
problem-solving money would suddenly bo available. It was a rare community 
that was ready to use effectively Aren Redevelopment Administration monty or 
to set up community action programs when Office of Bconomlc Opportunity funds 
poured out. And the central administration of these programs was also too 
extenaperaneous to furnish adequate guidance, from what I saw of their early 
operations. 
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Generally, the cities and states aren’t used to sisending much “thinking 
money,” either on staff or outsiders. They are usually hard pressed to operate 
existing programs. Few of them have ti’aditions of contracting out the man- 
agerial tasks of program development and evaluation (although land planning 
and data processing consuitants are used) . These are real obstacles to adopting 
systems approaches at the state and local level. 

In summary, states and localities have jurisdiction over many problems which 
are or may be amendable to systems approaches. They are not well prepared 
to apply these approaches in-house or to contract for them. They lack the capa- 
bility to define their requirements, evaluate systems proposals, or monitor sys- 
tems research. 

» There are limited resources available for producing good systems ■ ork, anyhow. 

The Federal government has been unable to fill its slots for PPBS analysta 
Most of the key systems engineering pe-' pic are in defense industry and/or com 
puter manufacturing. The total number of systems engineering key meUi 
^ nuclei for productive teams, is probably on the order of a few hundred to a few 

hundred to a few thousand. Key systems analysis people (overlapping somewhat 
with the systems engineers) and systems managers are probably fewer, and are 
found largely in defense agencies and defense industry (with the defense think 
tanks included somewhere between those two categories) . 

Generalizing, nnoit of the experienced systems i>eople (with experience appli- 
cable beyond information systems) are busy ii? defense industry. There they 
have si>ent relatively little time W’orking W’ith social scientists and behavioral 
Kci <?n lists, whose interdisciplinary help is crucial in everything but the tordware 
asiimcts of most civil systems approaches. The defense-experienced, systems 
people have excellent engineering and computational skills, but these are not 
wholly synonomous with the skills for complete analysis of civil systems. 

The d^ense firms containing these systems capabilities are busy with defense 
and aerospace work. Excjept for commercial aircraft, most of these firms have 
bad little success in substantially penetrating new markets different from their 
relationship with their defense customer. They (there are individual excep- 
tions) have even less experience at devoting resources and patience to developing 
whole new' non-defense markets — like the yet-to-be-developed civil systems 
market. 

The universities, generally speaking, have not offered much in the civil systems 
field. As exceptions to this, MIT has been particularly active in transportation 
systems, and Stanford’s engineering-economic systems graduate program is a 
pioneering effort. Commonly, though, university faculties don’t have the key 
systems people, the nuclei for systems teams, alluded to earlier. Furthermore, 
the faculty in key scliools or departments like planning and public administration 
are rarely systems-oriented or experienced. Planning has usually been concerned 
with land use and traffic. Public administration has emphasized areas like per- 
sonnel, tax structure, and fiduciary budgeting rather than management budgeting 
(PPB). 

Most universities also have an institutional obstacle to developing the inter- 
disciplinary teams, experienced at communicating and working together, needed 
for systems work. In academic life, recognition comes more readily to the ac- 
complished specialist than to the interdisciplinary team. Also, there are rarely 
the resources available to free the faculty time required for developing inter- 
disciplinary competence ; even if i>eople can be found \vith common interest in 
specific civil problems and even if they are willing to accept team leaders or 
coordinators — the key men for systems teams. 

The question remains then : how can the systems approach i)e brought to bear 
on civil problems, particularly at the state and local level? 

m 

Given the obstacles and problems described, some institutional changes appear 
necessary if systems approaches are to be brought to bear on domestic civil 
problems. This is particularly true where the problems are not primarily hard- 
w’are problems, and where the market has a mass of state ’or local governmental 
units as buyers instead of a single customer, e.g., a hypothetical cabinet-level 
Department of Ocean Resources — a prospective buyer of systems services. 

To make another broad generalization, the needed change would bring together 
Federal government money, state and local problems, and capable and experi- 
enced systems analysis, systems engineering, and program management people 
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(most of whom are now involved in defense work). Senator Nelson’s Scientific 
Manpower Utilization Act (8. 2662) appears to be designed for just that purpose. 

To make such a bill effective, other things need to be done. I’ll conclude by 
mentioning three relatively minor things, and one major factor. 

(1) Systems analysis and systems engineering are concepts -Vv^ith good repu- 
tations, which should be guarded and not oversold. There is the present danger 
of routine i,rograms and proposals being dressed up by throwing in an undefined 
“systems analysis’’ phase. One rc.medy is for the recipient of such a proposal 
to require a detailed description of this phase; this should at least assure a 
disciplined method of measuring and comparing alternative methods of achieving 
the objective. Another is for the recipient to find advisors, possibly a commit- 
tee of people w’ith some systems experience in defense, electronics, or computer 
firms. 

Eventually, though, the salary structures of government agencies will have 
to provide for knowledgeable and experienced systems people somewhere in tte 
chain of program or proposal development and approval. Consultants may fur- 
nish much of this help, but some in-house competence is essential. 

(2) The prospective sources of systems services should prepare now to market 
or supply them to state and local government customers. The primary source 
presently appears to be defense industry, although other firms (or non-profit 
groups) may acquire or develop key systems men a ad offer as good or better 
services. The universities are a potential source. Their diflJculties, mentioned 
earlier, may be partially overcome by research institutes or interdisciplinary 
centers, each maintaining a nucleus of people accustomed to working with each 
other (and with government agencies) and calling on other interested faculty 
members as needed. However, few if any of these sources are apt to devote 
resources to accumulating experience unless support is in sight. 

(8) State and local governments should prepare themselves organizationally 
to use a sysioms approach, It is obviously desirable that the problem-solving 
governmental jurisdiction cover the physical limits of the problem area. The 
Model Cities Act is somewhat concerned with this ; the same philosophy should 
pervade other urban and regional planning activities. With fragmented local 
governments, some «ub*tantial institutional changes may be required. 

The major institutional factor, however, is timing. A change like the pro- 
posed Nelson Bill must be adopted W’ell before its benefits are expected or re- 
quired. Substantial time lags are inevitable between deciding to try systems 
approaches and achieving their benefits. 

All the above-mentioned minor institutional changes requires time. It also 
takes time to plan for problem-solving capital investment programs at the Ted- 
eral level (e.g., the ABA and OEO experiences). It will take time for state and 
local government agencies to learn to use or buy systems approaches to their 
problem solving. It will take time for many of the sources of systems help to 
develop interdisciplinary systems teams, whether these sources are industrial or 
academic. It will take time for defense firms and universities to learn to market 
civil systems services. It will take time for firms without systems experience, 
including universities, to put together systems teams. 

In conclusion, money needs to be made available for work on systems ap- 
proaches to problems well before money is available for capital Investment in 
problem solving. 

It appears that problem-solving capital may be available in a few years. 
Either the current Vietnam costs will decline, or the economy will grow to n 
point where W’e can afford both Vietnam and some new civil problem-soivinc 
investment. 

The announcement time of availability of capital will be too late to start 
applying systems approaches, particularly if it is a sudden announcement, 
e.g., one seeking to offset an unexpected cut in defense expenditures. The time 
lags listed above mostly involve getting ready to use the systems approach. The 
actual systems analysis and much of the ‘’ystems engineering must also be carried 
out before CA Day (for Capital Availability Day). If OA Day is several years 
ahead of us, we need to start funding and accumulating experience on civil sys- 
tems approaches now. 



SCIENTIFIC MANPOWER UTILIZATION, 1967 289 



Prepared Statej^nt op Don A. Goodaix, Leoisi^tive Action Genebae Manager, 
Chamber op Cojimerce op the ITtiited States 



^ The Chamber of Commerce of the United States Is gratified by the Interest you 
have demo^trated by holding hearings on proposals which, if adopted, will lead 
to the application of “systems analysis techniques” to the solution of public 

Congress over the past decade has enacteil a host of programs designed to 
solve public, ^loclal, and economic problems, But the dimensions of these prob- 

becoming more complex. This is readily observable in 
problems relaUng to air and water pollution, urban transportation, core-city 
housing, and fhe like. And, it is becoming clear that these problems are not 
susceptible to the traditional solutions. New ways to manage the public business 
must be found. 



years the private sector of the economy has successfully 
appll^ the techniques of management analysis to problem solving. And most 
recently, a^ the language of S. 480 Indicates, the same technology lies been 
appiieu to the defense s^etor of the Federal Government. 

iil^ere Is great potential for bringing the exi>erience and expertise of the private 
SMtor.to bear on the solution of social problems In the public sector. Demon- 
strating supiwrt of this concept, the Board of Directors of the Chamber of Com- 
Xovember, 1066 gave their support to H,R. 17310, a bill Introduced In 
the 80th Congress, which would establish a National Commission on Piiblic 
Mmiagement. We, therefore, support an identical bill Introdiiced in this session, 

Il.Jtv. 4riU. 



At a time when financial pressures of the war are growing and the whole grants- 
in-ald system Is being seriously questioned, the establishment of a National 
Oommi*(^lon on Public Management, rather than the enactment of yet another 
grant-In-ald program, would be the preferable manner for luromotlng the develop- 
ment of the application 'of systems analysis to public problems. 



Prepared Statement oe Dr, Robert W. Krueger, President, Planning Re- 
search CoRi»., Los Angeles, Calif.-Washington, d.O. 

I. INTRODUCTION 

-4. Purpose 

The United States faces problems of unprecedented complexity as w’e enter 
the last third of the twentieth century. The swift pace of technology, popula- 
tion growth, and social change at home and abroad impose extraordinary prob- 
lems and threats but, equally, they present entirely new horizons of human 
opportunity. Both the promises and dangers transcend the marketplace and re- 
quire greater and greater government Involvement. Governments at state and 
lo^l levels as w’ell as at the Federal level are responding — somewhat unsurelv 
and with frequent backw’ard glances — by expending vast sums. T^e sums now’ 
^Ing spent by governments would, only a third of a century ago, have esiceeded 
the Gross National Product. Further, governments have accepted entirely new 
res^nslbllltles— to reduce poverty; to provide education with less regard to 
ability to pay ; to reduce Illness, unemployment, discrimination. 

It Is essential, with governments spending nearly one-quarter (about 22 iwr- 
cent) of the Gross National Product, that the resources be wisely used, both to 
avoid waste and to assure that the nation’s objectives be effectively achieved. It 
Is believed that Senate bills 430 and 407 W’lll greatly assist In achieving this goal 
at the state as well as the Federal level. 

As suggested in Senator Nelson’s letter to me of March 13, 1967, I am sub- 
mitting these written comments to the Special Subcommittee on the Utilization 
of Scientific Manpower for consideration of the members of that subcommittee 
and for Inclusion in the hearing record. 

,0^7 purpose In desiring to be heard Is to lend support to Senate bills 430 and 
467 by a group of companies that are a major factor In the performance of sys- 
tems analysis and which to this point have not been heard. These companies 
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are the for-proflt, systems analysis firms whose main function is the application 
of systems analysis to the problems of our day for clients in government and 
industry. 

With regard to the strong role of systems analysis in these for-profit firms, 
there Is an Important distinction between them and the non-profits and between 
them and the other organization from whom you have heard. One dit.tlacuo*’ 
is that, certainly In the manufacturing Industry, In government, and In the uni* 
rersities, systems analysis Involves only a very small portion of the people in 
those organizations. Only in the case of certain non-profits such ns THE BAND 
Corporation, from whom you have heard, does systems analysis play a pervading 
role. 

« 

B. DMinotion among terms used 

In past testimony you have heard very fine definitions and discussions of tho 
meaning of systems analysis from representatives of several organizations. 
However, I would like to provide some clarification and perhaps point out some 
differences In meaning which I think are important and which I believe have 
not been presented previously. 

As a general definition, systems analysis involves the search among a great 
numbpr of alternatives or combinations of different designs for that alternative 
or combination that best accomplishes a certain established objective, purpose, 
or goal according to a certain criterion (or criteria), such as a dollar cost or 
the cost In terms of consumption of some other valuable resource. It is impor- 
tant to note that systems analysis often involves the search for the criteria and 
the methods for measuring cost and effectiveness in the first place. 

Systems analysis, as employed by aerospace firms and by many non-profit firms 
that are contractually tied to the military. Involve the application of techniques 
that are extremely valuable In problem solving. But the problems solved In- 
variably are associated with the uses of military hardware, the selection of mili- 
tary hardware, and the operation of the organizations which employ them. The 
objectives which guide these military systems analyses are seldom. If ever, as 
co.mplex as the objectives of state and local government. For the military, effec- 
tiveness rather than benefit Is measured, and the goals of the research are most 
often clearly understood by the service or agency asking for the analysis. In 
contrast, the goals of government are more complex, are less often easily quan- 
tifiable, may be multiple, and are often Inconsistent with each other. In addi- 
tion, it Is my belief that not Infrequently In state and local government the 
agency responsible for a given function (and Its members) are not always aware 
of what the goal Is, or whether a goal exists, but Instead continue to perform a 
function which is anachronistic. Inefficiently performed, and often dispensable. 

A systems analysis which emphasizes the alternative designs of equipment as 
distinguished from the other aspects of a total system, while also certainly In- 
cluding them. Is sometimes called systems engineering, and indeed this is why 
this is why this term Is more commonly used among manufacturers In the aero- 
spf ce Industry. However, some people In that Industry use the expression sys- 
tems engineering synonymously (In the broad sense) with systems analysis. A 
systems analysis which emphasizes the procedural aspects Is sometimes called, 
particularly In the military, operational analysis. A great deal of what Is done 
In the military In systems analysis Is of this nature, being concerned with how 
best to use equipment that already exists. 

Oost-effeotivcness studies are a kind of simplified version of systems analysis 
In which the criterion chosen is most definitely cost and In which mnquantlfiable 
considerations of, say, a .')olitIcal or social nature (such as acceptability) are 
treated 'separately on the s.’de. 

Planning-Programming-Budneting (PPB) systems Involve a special applica- 
tion of systems analysis — especially of cost-effectiveness analysis to the develop- 
ment of efficient, integrated programs covering a number of years. Here, the 
program includes the entire stream of related equipment, people, and procedures 
required to accomplish a certain program goal or effectiveness, with the cost of 
the program intimately related to the description of it. 
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Systems analysis could » priori be considered in the very broad sense (that has 
generally been used in these hearings) or in a very narrow sense, such as applied 
to a very limited field of a particular discipline Us previous testimony has 
noted) — e.g., the problem facing a spectroscoplst in his laboratory of how best to 
arrange, assemble, and use the equipment he has in order to best photograph the 
spectra necessary for his theoretical investigation. However, here I will con- 
tinue to use the broader definition of a systems analysis, wherein usually the 
analysis does Involve a combination of at least technical, economic, and opera- 
tional considerations and increasingly also involves social and political consid- 
erations; I will refer to lesser systems analysis by the expression suhsystems 
amlyals. Indeed, one can define various levels as subsystems analysis; In the 
example I gave earlier, the si)ectroscopist might be a “sub-sub-sub-sul^systems” 
analyst. 

In the professional for-profit, service type of organization we i are engaged 
in the broad type of systems analysis like those In the non-profit organizations 
and we view most of the systems analysis done, say, by elements of the manu- 
iActure ?!0 In the aerospace in<lustry, as at least one order of systems analysis 
below that which we do. (Some people in those industrial organizations view 
what we do as “super” systems analysie.) Indeed, organizations like ours are 
often hired by aerospace firms to complement their own subsystems analysis. In 
which they emphasize engineering, with our "super” systems analysis. 

II. DEVELOPMENT OF SYSTEMS AN..LYSIS 

A. History and types of firms 

Operation* research, particularly operations analysis, evolved during the war 
and its features were used and developed, particularly by major non-profit or- 
ganizations, immediately follo^viug the w’ar into what is now known as systems 
analysis. The RAND Corporation was not only the principal developer, but also 
the earliest developer, of this approach. 

Other non-profits attached to certain departments of the Government and some 
Individual ones such as Stanford Research Institute (SRI) soon followed in this 
effort. About seven years after the war there emerged a number of organiza- 
tions like ours, private, for-profit, purely professional-service organizations not 
engaged in production or laboratory development, and emphasizing the applica- 
tion of the systems analysis approach to the solution of important governmental 
and industrial problems. 

The origin of the non-profits in general, as most of you know, was related to 
the desire to detach work done for the government from day-to-day happenings. 
There was also the necessity to create a vehicle for hiring the scientific-engineer- 
ing talent in a highly competitive market at salaries higher than the government 
civil service structure would permit. These early non-profits were constituted 
without any attachment to hardware, and were considered, rightfully so, to have 
the necessary objectivity with respect to government w’ork. However, I want to 
emphasize, in representing our group of for-profit, purely professional-service 
firms, that the latter criterion of objectivity applies equally well to for-profit 
firms, and that, in addition, the motivations produced by the normally consti- 
tuted private enterprise ownership produce efficiencies in this work that govern- 
ment has come to recognize. 

Development of the broader definition of systems analysis followed later in 
ipdustry, and today systems analysis is primarily done by three mnjor gro;;ps: 
industry, the non-profits, and the private, for-profit organizations of v.’hich we 
are one. Two other groups engage in a very modest amount of systems analysis- 
first, within the government where, of course, many people understand the systems 
analysis approach, but where even they, like most government people, are so 
saddled with day-to-day operating problems that they have little time for the 
more detailed analysis, and, because of this, hire for-profit and non-profit pro- 
fessional service firms to do this work. 

The second other type is the university ; it has been, I believe, generally the 
least likely place for systems analysis v/ork to be done. This is because the 
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one principal requirement for thl« kind of work Is the existence of a potential 
for easy development of a well-knit Interdisciplinary team to apply this ap- 
proach ; the university consists primarily of Individuals concerned almost entirely 
with their individual disciplines. Indeed, those who seek interdisciplinary activ- 
ities In universities often leave to join organizations like ours and the non-proflts. 

B. Syttcmt analysts availaVle in the United States today 

In order to provide the subcommittee with an approximation of the sources 
and number of available systems analysts In the United States, I have prepared 
several tables that represent our best estimates at this time. We have used 
the best available sources In constructing these estimates, including information 
developed by the National Science Foundation In American Science Manpower, 
1964 and In Scientists, Engineers, and Technicians in the 1960’s and also by the 
Los Alamos Sdentlflc Laboratory In its 1966 National Survey of Professional 
Sicentiflo Salaries. 

Some Information has been obtained by direct contact with several of the 
Arms engaged In this work. I want to point out, however, that these are only 
estimates, developed primarily to Indicate the relative distribution of systenw 
analysts by type of employer and that. In developing these estimates, much sub- 
jective judgment had to be exercised by the Planning Research staff. 

Examination of these exhibits (see especially Exhibit 1) Indicates that there 
are between 17,000 and 20,000 systems analysts In the United States, providing 
a great resource for the study of the problems faced by governments. 

These systems analysts are well spread throughout the several types of 
employers, with non- profit organizations accounting for approximately 3,000 
(about 22 percent) of the total. Of those In the non-profit organizations, an 
estimated 1,020 are employed by the non-profit Operating Federal Contract 
Research Centers (see Exhibit 2), which Include Aerospace Corporation, Center 
for Naval Analysis, Institute for Defense Analyses, MITRE, Research Analysis 
(Corporation, and RANI). 

Over 60 i>ercent of the toal systems analysts are employed by the for-profit 
type of organizations, that Is, outside of government, educational institutions, 
and non-profits. While most of the systems analysts in the “All Other Industry 
and Business” category are primarily engaged In analysis related to their own 
Industry (e.g., chemical, i>etroleum, automobile, etc.), the group we have shown 
as “Business Service Firms, For-profit” have slgnlficant-elzed staffs that have 
had exi>erlence with a broad range of diversified studies for government and 
Industry susceptible to the systems analysis approach. 

These latter companies, most of which are shown In Exhibit 3, have staked 
their free enterprise existence on the conduct of the systems analysis type of 
work, and have grown by applying systems analysis to a broad spectrum of 
problems. Systems analysis Is the major function of their activity. Each of 
*he other major groups of companies we have shown in Exhibit 1 has either a 
minor Interest In systems analysis or Is supported primarily b,y the government. 

As an example of one of these systems analysis companies, I take the one I 
know best—my own organization — Planning Research Corporation. Although 
It Is one of the largest of the 21 companies listed In Exhibit 3, Its growth pattern 
Is Illustrative for most of them. Planning Research Corporation was founded 
In 10, ’ll with a very minimum of capital and was then regarded as a spinoff of 
The RANI) Corporation, since all five of the founders of Planning Research, In- 
cluding myself obtained their experience In systems analysis at RAND. The 
cumulative growth rate of Planning Research over the past ten years has been 
42 percent, and each year the firm has shown a profit. The corporation stock was 
listed on the American Stock Exchange In 1064 and currently there are more 
than 3,000 shareholders. At the end of Its last fiscal year, the Corporation’s 
contract revenues were $16,000,000 and current revenues, on an annualized basis, 
are running In excess of this figure. Planning Research employs 830 people, 
600 of whom are professionals. Approximately half of the professionals arc 
qualified systems analysts. 
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Exhibit h—Diatrlbution. of McienUttt ana cnplneon ana ettimate of ayttcmt 

analyitif^ 6y typo of employer, 1967 ^ 



/ 

Type of employer 


Engineers] 


Scientists > 


1 

Total 


Systems 

analysts 

percent of 
total < 


Estimated 
number of 
systems 
analysts 


Busina secTlce firm, for profit 

M othw Indus^ and business 

Nonprofits 

Xdooatlonal institutions 


14,000 
1,012,100 
»7,' a 
• 09| */u0 
78 000 
02,800 


*7,m 

207.400 

24.000 
222,000 

07.000 

21.400 


21,300 

1,809,800 

32,500 

201,500 

140,000 

84,200 


15.0 
*.8 

12.0 
>1.4 

1.0 

.3 


’3,200 
7,880 
10 3,000 
1,040 
1 400 
280 


Ffdsral Ooveenment 

Other goTemment 

Total,...,^,,.,.. 


1,200,000 


040,000 


1,840,000 





« 17, 660 



im l^tionnolf And prooodufM thAt coniprUio tnA AltomAtlvd sTstAnu tha MvcfAmx Amaiivaia 

•y*t«ni* and operational concopti capable of meeting the Identified eyitem 

N™te a2?S!iSWri5tiii%h5!“^ pV’tte'NSfiTsSeS ffiffli 

ln*^he Ni^onal Mlected swlal aclenoe fleldi In lOM were Included 

^ biied on the educated Judgment of planning waoarch oorionnel exoent 

»»” .=Kar 

doe5“aot «nd marfagement coniuUwite; 

data In swirce document Sclentlita. Engineers, and Tcchniclana in the 1WJ0'« and infoi* 
engineeij; see note 2. BInce thoee &ata Include o^ 'Shard^ wlen^ wa 

” include thej^iK^'' (social) iclences, including oconomlats, peychologlsti ^etc 

engag^ primarily in syetems analyaii and software nurnws were^Mtl^ 

coaid be M &J^_n|hTay^eiM 



'A?A“1X5‘* performed by the Boeing Co. Indicates"! 
and SM to SOOsvstemi analysts; this Is about 1 1 



of i societies that represent systems analysts are Operations Research Society 

SLd t a ORSA has about 8,200 mSn 

ejtlmated that 40 percent of these 0,800 membersh/ps represents 
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Exhibit 2. — JHatimate of aoientUU and engineera and ayatcma analyata employed 
hy nonprofit operating Federal contract reacarch centen 





Funds from 
DODln 
fiscal year 
IW 


Total number 
of scientists 
and engineers 


Number of 
systems 
analysts 


Aerotpftoo Corp * 


$75,220,000 

0,800,000 

12.400.000 

20.765.000 

10.860.000 
20,100,000 


1,880 

260 

sum 




Centw for Nttval Analsnli 


<X)U 

100 




MITRE 


800 

Ofln 




RAO .. 


oin 


RAND Corp 


550 


J/VI 




wu 


Tot*l..= 


157,215,000 


4,110 






A| XfM) 




Exhibit S.—Eatimate of aclentiata and engineera and ayatema cmlyata employed 
by fOT’proftt Imineaa aervice flrma {including ayatetna analyata and computer 
aoftware flrma) 





Total 
number of 
scientists and 
engineer* 


Number of 
systems 
analysts 


lota!, all for-profit business service firms flncludlng systems analysis and 

software firms)... 

(Planning Research Corp.).,. 


0,400 

(600) 


2,600 




vow; 



wmroe: jsiumnre oy Jt-Mummi? itefewrou corp. InoludM iiwclflc oonilder»tlon o 
21 «y»temi »n*lyite «nd computer wftwaro flrmi «nd «n eitlrn»te for "all others.” 



Include* apeclflc ooniideratkm of each of the following 



Auerbach Corp. 

Bpoa<Allm Hamuton .Applied Reeearch, Inc. 
Blaaett-Berman Corn. 

Bolt Beranek and Newman, 

Computer Applications, Inc. 

Computer Science* Corn. 

Computer U*age Co., Inc. 

C-B-I-R, Inc. 

Data Dynamic* 

Dunlap A**oclate*, Inc. 

DBC,7nc. 



Informatics, Inc. 

Arthur D. Little, Ltd. 

Mathematics 
Operatlona Re«e*rch, In'*. 

Planning Reeearch Corp. 

Technical Opetratlona, Inc. 

United Reseerch, Inc. 

UR8 Corp. 

Vitro Corp. of America 

Wolf Reseerch and Development Corp. 

All other for*profit business service fbms. 



0. Syatema analyaia applied to nondefenae prohlema 

Our organization, as ivell as others, has been engaged not only in systems 
analysis applications to defense problems over the i/ast ten to twenty years, but 
alM (in more recent years) in applying these techniques to problems within the 
civilian sector of the government The imposition of Planning-Programming- 
Budgeting systems into the civilian departments of the Federal Government by 
Presidential order and the usefulness of systems analysis application to socio- 
economic problems at the Federal level are fairly well recognized. 

I should like to outline three such projects for you. 

increase the economic rationality in the Govern- 
President has directed the Executive Departments and Agencies to 
establish systems of program budgeting. 

Planning Research undertook to conceptualize a basic Planning-Programming- 
Budgeting system for Federal transportation activities. In doing so, Planning 
Research performed the following tasks : 

(a) Made an inventory of over 1()0 Federal transportation activities and 
agencies. 

i basic legislation and Presidential policy pronouncements to 

establish operational statements of purposes, and, from them, to synthesize 
a logical and consistent hierarchy of national transportation objectives. 

(c) Developed an alternative set of objectives for transportation 
programs. 
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^ estlmtes ot transportation needs and reviewed techniques 

for establishing implicit and expUclt goals. 

(e) Prepared a prototype five-year Program and Plnanclal Plan. 

(f) Suggested measures for needs to permit comparisons between 

PlTO jjplTClDl fl • 

(g) Undertook rugh systems analyses of highway program constraints 
and of balance between highway needs and programo; 

In performing the stuciy, major transportation problems were identified, poten- 
tial tradwffs noted, and alternative program and B and D emphasis was sug- 
gest^. We believe that this work, which gave an order-of-magnltude analysis 
for big problems. Justifies the use of PPB in civilian agencies. It has set the 
bwadp^^prohi p^i *^^ problems in greater detail as well as analysing even 

2. Planning Search was also given the opportunity to develop cost/bentflt 
techniques for the Manpower Administration of the U.S. Department of Labor. 

written to show how to adapt cost/benefits systems analysis 
(within a PPB system) to manpower problems. 

TOe manual identified several subcategories of systems analysis and applied 
wea of manirower activity. The first type of analysis Identifies how 
S H as expenditures are raised. There are in the 

significant questions of whether this agency's p*-esent 
development, etc.) are at optimum levels 
ahould be wrvlng a larger total number of Job seekers, Includ- 
themselves through better Jobs. A systems analysis 
aimed at Illuminating these policy questions is substantially completed. 

determining which of two alternative 
programs IS the more effective for a given budget. The Manpower Admlnlstra- 

u!!i? iiow best to allocate funds between on-the-Job traln- 

Sfv ?n wurws. No study to date has attempted to Iden- 

*™-®®*i** (both dlrwt and indirect) of such programs, nor all their 

analysis that should do so to the 
dedslon^*^*^*^^^^ permit. Thus, we expect to provide the basis for a sound 

A third type of analysis is called “cost/constraint" analysis ; it identifies the 
mSl n constraint (institutional, legal, political, or social) that 

may prevent the program from being most efficient. Such constraints could be 

inhibit optimal training techniques, unfavorable 
attitude to a program, or expensive lack of cooperation among ad- 
4" “ furthering Joint programs. Of course, identifying these 

«uch identification does establish 
constraints and promotes a more rational discussion with those 
^^® constraints. A current Planning Besearch cost/constraJnt 
analysis conTOrns Institutional constraints that seem to reduce the potential con- 
tribution of the Unemployment Compensation program to the nation’s economy. 

8. A recent telecommunications study for the Executive Office of the Presi- 
dent was a typical example of the kind of support a multldlsclpllned team of 
systems analysts and economists can provide government. The Office of the Di- 
rector of Tele’ommunlcatlons Management (a part of t! Executive Office) has 
the resimnslWiity for policy guidance and coordination of the telecommunica- 
tions activities that take place In the various branches of the Government. A 
common problem faced by each department, bureau, or office Involves the de- 
cision to lease telecommunications services or to provide the services by pur- 
chase of equipment and operation of the system. That Is, a choice between the 
Government paying a monthly rental charge and the Government making a cap- 
ital Investment along with an Implicit commitment to operate the telecommuni- 
cations system. What Is desired, of course. Is a decision model (a procedure of 
making a choice) that : 

(a) Can be applied by any Government agency Involved In telecommuni- 
cations, 

( b) Can be used for any type of technical system, 

(c) Ensures that the alternatives presented for decision are the beat 
available, 

(d) Leads to a decision in. the national interest, 

(e) Presents all significant aspects of the problem to the decision maker, 
and 

(f ) Is consistent with broader Government policy. 
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The development of a decision model meeting thoae criteria rticomnllslied 
firttil included profe.i8lonal training and experience in telesomtaunica* 

analyals, economics, costing methodology, and government pro- 
Research was able to put together such an ad hoc team and 

daSrion^ modSi project report provided the required 

decision model reflecting the full context of government decision tnaklng. 

m. RKASO^S FOR SUPPORT OF SENATE BILLS 4.*)0 AND 4«7 

It Is natural for the Federal Government to take the lead In the application 
of systems analysis to civilian problems. It is natural for three reasonsT 
«ni' 3?® the budgets of the Department of Defense, NASA, and the AEC 
changes in technology associated with their fields have made it 
worthwhile for these organizations to sponsor research and development in sys** 
toms analysis, budgeting, and management science techniques^ This body of 
siclll rests in the minds of Government employees and their contractors. Gov- 
ernment support is a good idea where the value of a more effective performance 
community as a whole than it is for the individual citizen. 

2. Although something like five-sixths of the national economic activity is in 
the private enterprise sector, the private sector is primarily concerned with goods 
and services easily measurable by a unit such as the dollar and on which there 
is a product. The American community problems are concerned 

substantially with benefits that are diffuse and are not associated with a tangible 
product or easily measured in a quantifiable unit. The values of racial honm- 
genelty, mental health, patriotism, and hopes are examples. Even things such 
M the quality of education or the value of clean air and water are extremelv 
dlfflcult to measure in terms that appeal to the private sector. 

8. In many flelds, the Federal Government, because of Ita large purchasing 
power, is an extremely influenUal factor. Although the amount tf construction 
undertaken by GSA, the Corps of Engineers, and the Naval Facilities Engineer- 
ing Command is small in proportion to total building in the country, the Federal 
Government is by far the largest single builder. Therefore, architectural speci- 
fications and Federal building codes are widely used in civilian practice. The 
Government, without expanding its financial share of activity, can wield great 
Influence in the application of systems analysis to civilian problems. 

In addition, making funds available to the states will greatly accelerate the 
application of systems analysis to problems at the state level. There has been 
some recognition and use of these new techniques to soclo-ocoiiomlc problems 
in one or two states, but it is extremely small. This approach has been used suc- 
cessfully at the Federal level and the problems waiting to be solved at the state 
and local government levels are many. 

I would like to put Planning Eesearch Corporation on record as supporting 
Senate Bills 430 and 467. It is my opinion that the socio-economic problems to- 
ward which they are directed are most susceptible to solution by the techniques 
employed in systems analysis and that there is a sufflclent, available pool of sys- 
tems analysis capability in the growing for-profit sector of our economy to be 
applied to these problems. 



Prepared Statement of Eugene B. Waggoner, President, Consulting Engineers 

Council 

The members of Consulting Engineers Councll/U.S.A. are both interested 
and encouraged by your study of proiwsals which may lead to the solutions of 
public problems through application of systems engineering techniques. 

Consulting engineers more and more are utilizing systems analysis in the 
provision of services to communities and regional governments. Unfortunately, 
the cost of such comprehensive application of the engineer’s .skill to the many 
related factors which handicap urban and social development has frequently 
precluded total solution of existing problems. 

As evidenced by your comments and legislation, the dimension of critical publl? 
and economic issuers is staggering and increasingly complex. While Congresf-: 
has adopted a host of “flager-in-the-dlke” programs to aid local officials, problems 
relating to air and water pollution, urban transportation, housing, crime and 
similar concerns have steadfastly refused to yield to traditional solutions. New 
methods needed to be developed for attacking all these problems systematically 
and effectively. 
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Sy»teiu» englno'i'ring bag bwn «uc*ce»8funy ai>i)lied by (*on8Ulting engineers to 
many complex projects. Even the relatively simple (to outsIderH) task of design- 
ing commr iltles, buildings and Industrial plants requires, In a sense, api^leatlon 
of syster analysis to Insure orderly i>rogressIon of design and eonstruetion 
Mthout omitting elements of plumbing, drainage, foundation, grounding, traflftc 
flow, ventilation, etc. On an even larger scale, consulting engineers have applied 
systems techniques to development of entire new cities and to major defense and 
jqjtce projects of the Federal Government. 

We believe there Is great iwtentlal for bringing the talents and expertise of 
private engineers to bear on the solution of civic and social problem.^ of our 
nation and Its sprawling urban areas. We are pleased to offer the services of 
this Council In clarifying this effort, as well as i>artlclpatlng In Its Implementation. 

Our members concur In the Congressional proiwsals, siich us II.R. 20. which 
would establish a National Comnusslon on Public Aianageinent, out we would 
strongly urge that at least one consulting engineer, experienced and qualified 
In the apiillcatlon of sy/^tems analysis to public problems, be included in the make- 
up of such a Commission. 

At a time when the bright hope of Federal grant-In-ald programs has faded 
to the extent that Congressional review and coordination Is sorely needed, and 
at a time when the Viet Nam crisis aiipears far from resolution, ive believe 
that a Public Management Commission, consisting of representatives of various 
sectors of private business (Including engineering) would. In Itself, be a logical 
“systems apiiroach” to developing programs for application of systems analysi,s 
to public problems. 



[From Aerosimce Mi.,.ogement, Fnll/Winter loew] 

The Systems Appkoach : A rNiFiEi) Concept op Pi.annino 



(By P. G. Thome, R. G. Willard, GE-RSD^) 

“It la my experience that the hardest problems for the systems analyst 
are not those of analytic techniques . . . what dlstLjguIshes the useful 
and productive analyst Is his aballty to formulate (or design) the prob- 
lem; to chDose appropriate objectives; to define the relevant. Important 
environments or situations In which to test the alternatives; to Judge 
the reliability of his cost and other data, and not least his Ingenuity In 
Inventing new systems or alternatives to evaluate.” 

Charles J. Hitch — “Decisionmaking for Defense” 

A disposition to economise available resources has historically been among 
the lesser attributes of man, Apparently, he has survived for millennia be- 
having like a profilgate parasite, consuming resources at an Increasing rate In 
order to fulfill his growing ambitions. 

With the growth In the number, the physical dimensions and the complexity 
of his ambitious undertakings, has grown also his capacity to count, to measure, 
and to project his needs. And the development of these latent capacities has 
recently led to an apprehensive conclusion— that all resources at his disposal are 
finite, and that they must be managed through a new discipline founded on far- 
sighted techniques, rather then by the traditional measures of exi>^Iency that 
solved problems in a fragmentary way. 

Projects of growing complexity and size, such as bridges, skyscrapers, ships 
and communication networks undoubtedly serve to widen the vistas of visionary 
engineers for problem solving. But it took the pressures of the crash missile- 
development program In the last decade to Identify fhe Systems Approach as a 
farsighted and total philosophy for defining and solving problems of a national 
scale and importance. 

Most practitioners of the related disciplines associated with the Systems Ap- 
proach would be the first to warn that this approach Is not a magic cure-all ; 
they would hardly gree completely on Its definition, nor would they agree on 
whether It should be Identified as Systems Engineering Systems Analysis, or 
Approach* In fact, In most casoA these terms are used synonyr^ouAly. 



Joln^tly by 1‘ltt 0. Thome, Manager, Planetary Entry Systems, 
and Robert O. Willard, Systems Engineer, Advanced Systems Operation, while both authors 
®y*t?,™S-*“a_T««hnologles S-^ctlon, Re-Entnr Sys^s Department of General 
^t NiSKv ®^''***“**^ Is Program Manager, Advanced Programs and Technology, 
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tills turtlcl6 contend tli&t “Systems Apinroficli” is n more de* 
wriptire and appropriate tenn~by its broader meaning-tban Systems Sysis 
or Systems Engineering. Reason being that “engineering’' has a hardware con- 

’ implies the separation Into parts or elements, of lome- 
** already in existence. The chief attribute of the Systems Approach 
^1 effectlreness to problems of a material 

nature---wlth well defined boundaries-^s to the very process of dellneatinf the 

be'wlTeef* ^ dilemma so It can be focused sharply into a problem and*then 

ORDERLY WAY OF APPRAISAL 

The Systems Approach is an orderly way of appraisins: a human need of a 

SSffi'f’SS'f’.*”™? •‘»”4 ».ck aJiookTth, SituaZ frTilu 
angles” frame of mind, asi-Jng one’s self; 

dliUn^Isnable elements are there to this seeming problem? 
]V^at cause«and'eifect relationships exist among these elements? 

What functions need to be performed in each case? 
w« may be required among resources, once they are defined? 

S5SIS Systems Approach is suitable for assessing the chab 

isncM if national significance. In the aerospace arena, chab 

ordSof dS^^^ programs characterised by the following 

® major system comiwsed of hardware, com- 
puter programs, facilities, personnel and data ) . 

andcriterf^)^^^ 'Changing environment (which affects objectives, constraints 

tlesimdUme)^ advanced development (money, niani»ower, facili- 

For programs of this nature, the application of the Systems Anproach earlv In 
the conceptual phase helps to reduce the chances for oversight, or the occurrence 
of so called ‘ appraiwl gaps.” And this is achieved by liing a stmS^^^^ 
nlque to continuous y Identify and assess the Impact of changing objeettees 
and*faSStIes*”^ d^lgn criteria on required resources: technologic, personnel 

OErTERAL GUIDELINE 

If it were possible to prescribe some basic precepts to be u;»od In develonlna 

would be; (l) start at the highest and most 
*®“ of coipilsanc and authority to determine the boundaries of the 

define the system, in stages of increasing detail, 
*^“,!>^®“®nts into hardware requirements; (3) Don’t 
prejudge TOlutlons! Any solutions In mind should serve as guides, rather than 
points of departure, in the planning process. »uiu«, r.unei nmn 

To understand what the logic of the Systems Approach is, it Is enuaily Im- 

DroaS^s‘’th?^nlfw?li J"i the S^tems Ap- 

the logic used In Inductive reasoning. The Inductive 

,^tth particulars, I.e. the collection of data used for 
nf approach, the objectives, or the general 

S di?a mostly as a .vnstralnte-to limit the Introduction 

OT data relative to the problem. The inductive approach Is sometimes used bv 
functicmal organizations to assemble an advanced technology development plan. 

proposed development tasks and programs are submitted sepa- 
rately by each of the technology areas, then selected and Integrated Into an over- 

foJ* mSS* often leadsto golutfons looking 

/^iproblms to gotve, Instead of focusing on the utilization of development re- 

LOGIC OF SYSTEMS AVPBOACII 

Briefly stat^, the logic of the Systems Approach Is “deductive/inductive ” and 
heres why. The thinking path provided by this approach Is In the Wni of a 

iSm?ch°*thInk1ni?SL^l^^^^^ stages for timely Inputs and continuous feedback. 
M fashion, as it progresses from general objec- 

iSlmis further!*^ Process), then back to refining objectives and to detalb 

article we have discussed the basic philosophy of the 
the stages of analysis Involved In thls*^ approach 
In^progreMlve^sta^s^ successive diagrams to develop and expand our concept 
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In its most basic form, the concept of the Systems Approach is presented in 
che lower half of Fig. 1, showing that “objectives” are used as a point of de- 
parture. Then the objectives are analyzed, by successive stages, into detailed 
requirements and approaches. In each stage, additional new data is introduced 
(inductive proces;;.) to support the analysis. Next, selection criteria are deter- 
mined, compatible with the original objectives, and are applied to choose the 
approaches; then the selections are synthesized (inductive process) into an ad- 
vanced development plan or system design. 

Importance of timing 

The timing of contributions from specialists is a very important aspect of the 
Systems .'...proach. As considerations progress from the general objectives 
toward detailed requirements, the knowledge and judgment of experts in various 
technical disciplines are brought into play. But a significant point is that 
preliminary requirements must first evolve to a stage of maturity where needs 
can be defined in terms of functions. If detailed knowledge were tapped too 
early in the process, there would be a danger of formulating advanced develop- 
ment plans that are generated primarily by preconceived solutions. 

Another cardinal rule to follow in implementing the Systems Approach is to 
practice disciplined documentation from start to finish. Thoughts are volatile, 
memories crowed, and organizations fluid. For these reasons it is vital to record 
the course of development, the approaches which have been considered, and the 
reasons for selections and rejections — a good plan must have the strength of a 
good argument. 

We can gain further insight to the Systems Approach by viewing it as a cycle 
which has an expanding phase (the analysis) and a contracting phase (the 
synthesis). During the analysis the objectives are resolved into their con- 
stituent requirements • and possible approaches; during the synthesis the ap- 
proaches are weighed and selected through a trade-off study, then integrated into 
a system model or development program. This cycle is repeated at successive 
decision-making echelons of system planning or design, so that the output of each 
cycle is used as an input for the succeeding one. 

To get closer to the structure of the Systems Approach, let’s refer to Fig. 2, 
which highlights the four principal stages or steps involved: translation, 
analysis, trade-off, and synthesis. The translation, or initial formiilation of 
the problem is an important step since it sets the course of all the work that 
will follow. Translation includes the interpretation of objectives and all rec- 
ognized constraints on the problem solution. At this step in the cycle, the 
selection criteria are also determined. These criteria are later used in the 
trade-off study. Some categories of constraints, such as timing and policy, 
are also used as selection criteria. The difference between these two uses is 
that constraints are generally applied as absolute limitations, whereas selec- 
tion criteria are applied later in the cycle to determine the relative merit of 
possible approaches. During the cycle a number of feedbacks may be required, 
as Lhctvn in the diagram, to improve and re-evahtate the output. 

DECISION-jrAKINO CYCLES 

One of the reasons why the Systems Approach is effective is that it is ehar- 
acterizeu by struct, iral consistency. That is, the cycle described above recurs 
at each echelon of decision making — ^from the policy definition level down to 
the level of implementation, as schematized in Fig. 3. We see here that at 
each echelon the possible approaches are evaluated against criteria, approaclies 
are selected, and requirements determined. These decisions become the inputs 
to the following cycle. Thus, with each successive cycle the definition becomes 
more detailed. Incidentally, the reverse of the process — starting at the bottom 
of the diagram and proceeding upward — would represent an inductive approach 
to the planning process. 

At this point then, not to lose sight of the very purpose of the Systems 
Approach for the thickening forest of chartwork, we should restate that we are 
following a structured approach for generating advanced development plans. 

For all practical purposes, the advanced planning process begins with the Mis- 
sion Definition Cycle, after broad objectives have been stated based on policy 
definition. The advanced planning procedure can best be followed through a 
matrixed sequence depicted in Fig. 4, where cycles are identified aJ< ng the 
top, and the steps within each cycle are shown in the left column. 
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DEFINITION CBTSTALLIZES PLANS 

When the MiMion Definition Cycle is followed to its completion, the output 
obtained Is the Mission Plan (7) consisting of selected missions and their require- 
ments. The inputs to the System Definition Cycle that follows, are the require- 
ments for one of the missions chosen for advance planning (8) . 

The system and its elements are defined in Cycles (II) and (III), but only as 
far as necessary to determine the advanced development requirements for tech- 
nologies personnel or facilities. In Cycle (II) the system is defined by deter- 
mining its elements; whereas in Cycle (III) the system elements are defined by 
determining their design approaches. The output of Cycle (III) is Advanced 
Development Requirements (21) for the design approaches of the system ele- 
ments elements for which development programs must be initiated in other 
words. Advanced Development Requirements are “the needs” which exceed pres- 
ent capabilities. 

It is essential to stress that in the Definition Cycles (I), (II) and (III), judg- 
ment must be exercised to avoid unnecessary detail that can obscure the overall 
vision essential to this type of planning. 

The Systems Approach was not conjured overnight nor in a fortnight ; it was 
born of necessity after a gestation period of almost ten years. It is a compli- 
cated tool, still l^ing refined, and is used as a plan of attack to complex problems. 
Therefore, if the reader who is new to this concept has stayed on the tortuous 
trail thus far, he is to be congratulated for having reached the “first plateau.” 

So far, we have discussed the Systems Approach in general terms, as applica- 
ble to a “product area.” To better understand the application of the Systems 
Approach as an aid to planning let’s take a specific but compressed example, and 
assume retaining the interested reader’s attention to the very end. 

The example to be cited is a planetary exploration system that will be treated 
in the light of Systems Approach principles already described. Since the plan- 
ning procedure for technologies, personnel and facilities (Cycle IV) are quite 
similar, only the technologies planning cycle will be discussed. 

PABTICULABIZATION OF PROCEDUBE 

A “road-map” for planning cycles was prcrided in general terms through Fig.. 
4 ; substitution of specific terms applicable to the planetary entry mission is then 
our first task. In fully-expanded form this substitution generates a detailed plan 
for each of the four definition cycles shown in Fig. 4. 

MISSION DEFINITION CYCLE 

To begin this cycle, we translate the objectives into terms suitable for analysis, 
identify quantitatively the constraints, and determine the selection criteria. A 
partial example of this is given in Fig. 6. It should be noted that the objectives 
for this cycle are the output of a higher level policy cycle which is the responsi- 
bility of the cognizant top management. 

In identifying the constraints quantitatively it is not always imssible to specify 
a numerical value with a high degree of confidence because of the many external 
contributing factors. Nevertheless, as John Stuart Mill noted in the last century, 
“Knowledge insufficient for prediction may yet be valuable for guidance.” Foji* 
instance, the total funds available for planetary programs over the next five to 
ten years may not be known with certainty. Hence, the proper approach is to 
specify the most likely available range of funds, in order to make it possible 
to understand the effect of such a variable on the conclusions, and thus to develop 
an approach (if possible) that is valid for the entire range. 

Another consideration is whether to treat a constraint as “physical” or “finan- 
cial.” In our example, launch vehicle availability is treated as a physical con- 
straint, while it is obviously dependent to a certain extent on funds available. 
This is resolved by excluding launch vehicle development funds from funds 
available, and including only flight article procurement funds. However, it 
should be noted that placing of constraints in the financial area tends to broaden 
the scope of the analysis ; this should be minimized if effective results are to be 
achieved. 

The selection criteria are a means of measuring how well the possible ap- 
proiiches meet the objectives. There are two problems associated with charac- 
teria>tion of selection criteria the dtermination of appropriate criteria and 



SCIENTIFIC MANPOWER UTILIZATION, 1967 



307 



tUe eatabllahment of their relative Importance. For it ;tance, criteria are derived 
from the objectives and constraints by asking such aueetions as : How well does 
the proposed set of missions match the scientific objectives? Is the emphasis on 
the proper place? Since the scientific objectives cover a wide range — extending 
from the exploration of Mars to exploration of comets and major planets — is the 
proposed set of missions broad enough and yet of sufficient depth to really ad* 
vance our state of knowledge of the solar system? Are they consistent with 
NASA objectives, e.g., to maintain program continuity? 

The establishment of the relative importance of the criteria can only be made 
after a detailed study of the objectives and constraints. One example of this 
judgment Is given in Fig. 6. 

* Here the analysis step Involves development of possible approaches, within 
the constraints, In attaining the objectives. The procedure is to analyze the 
possible approaches in successive stages of increasing detail. For instance, in 
Fig. S, the classes of possible planetary programs are first identified, then the 

• classes of spacecraft which fit within each of these programs are developed. The 
classes of possible spacecraft must be identified to the extent that they can be 
compared with the overall objectives and determination made as to whether or 
not they are within the constraints. TL'^refore, the definition must include such 
items as weight, scientific capability, cost, and manpower requirements. It is 
then possible to combine these into any number of credible combinations. For 
the planetary exploration systems, for example, a total of 24 combinations could 
be identified. For brevity, only three combinatioos have been included in Fig. 5. 

living identified the possible mission combinations, there must be evaluated in 
‘ terms of how well they meet the selection criteria. Every mission combination 
must be compared with each of the others to assess relative values. This is 
repeated .«^or each of the criteria and a total evaluation is obtained by combining 
the results for each. 

It is always wise to assess the validity of the conclusions by conducting a 
sensitivity analysis. This helps to determine the effect of slight changes in 
each of the value assessments, on the overall conclusions. If the conclusion is 
sensitive to a small change in the value assessment, then further effort should 
be made to insure the exactness of the value assessments ; or, the plans should 
be constructed so «s to be as compatible as possible with the more likely mission 
combinations. 

The output of the Mission Definition Cycle is the identification of the missions 
for each year that best meet the objectives within the identified constrains. 
This is shown in Fig. 5 where the missions are described in terms of target body, 
type of mission, spacecraft class, launch vehicle and the broad scientific objec* 
tives. In this example, the first opportunity for a sophisticated planetary entry 
and landing system is Judged to be the Mars 1976 Voyager. Therefore, the next 
three planning cycles concentrate on the requirements for this Mars entry lander 
system. 

Pyttcm definition cycle 

As in the Mission Definition Cycle, the first step in the System Definition Cycle 
• (Fig. 0) is to translate the objectives into terms suitable for analysis, identify 

quantitatively the constraints, and determine the selection criteria. More spe- 
cifically, he objectives are translated into top-level functional requirements 
needed to implement the system for the mission. We also need to determine for 
each of the functional requirements the duration, the external environment 
during performance, and the reliability goals for each in order to meet overall 
reliability objectives. At this point, however, we come face-to-face with some 
constraints: external factors that infiuence the solution of our problem. For 
instance, the two chief physical constraints within which the planetary entry 
lander must be defined are: a) the uncertainties in our knowledge of the plane- 
tary environment ; and b) the requirement that the entry-lander must be func- 
tionally compatible with the spacecraft that will deliver it to the vicinity of 
Mars. In addition, we must take into account the influence of financial con- 
straints on the system definition. If the total cost of the lander exceeds the cost 
allocation from the previous cycle, the possibility of performing such a mission 
in 1976 is greatly jeopardized. Likewise, the selection criteria also are chosen 
to provide a measure of how well the possible systems meet the overall objec- 
tives. At the system definition level we see that the selection criteria range from 
reliability to growth capability for future missions. 
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The analysis step involves the application of constraints to determine the 
possible system definitions in tiuccessive stages of increasing detail. For in- 
stance, the procedure is first to analyze top-level functional requirements into 
more detailed requirements ; second, to identify the system elements needed in 
implementation of these functional requirements ; and th|jH, to identify the sys- 
tem element performance requirements necessary to achie^ the desired results, 

The key to the successful execution of the analysis step is to judiciously choose 
the proper depth of analysis. If experience indicates thuu there is nothing new 
about a particular functional requirement, so far as implementation is concerned, 
then the analysis is not continued any further. We should keep in mind that the 
purpose of this procedure is not to design the system, but to identify advance 
development requirements. 

Having identified the possible requirements for the functional and the system 
elements, we now evaluate them through trade-offs to determine how well they 
meet objectives. Again, in order to test the validity of conclusions, we need to 
perform a sensitivity analysis to determine the effect of small variations in the 
value assessment on overall conclusions. The output of this cycle is a list of all 
the system elements required to implement the system, the performance require- 
ments for the system elements, and a mission profile which is a time history of 
all events and functions. As depicted in Fig. 6 performance requirements are 
not necessarily identified for each of the system elements if it has been judged 
that nothing new is required to implement a particular element. In the same 
token, some of the requirements on the system elements, such as life, environ- 
ment or cost may not have to be identified explicitly, if they are judged to have 
no bearing on advance development requirements. 

Syatem element definition cycle 

In this cycle, as outlined in Fig. 7, we analyze the system elements that require 
further study. We need to determine their design requirements and design 
this time^ so WG can assess the necessity for advanced development. 

To determine the system element design requirements, the elements are first 
structured into categories such as structures, retardation, data handling, etc., 
for ease of analysis. Typical constraints identified at this level are overall 
lander \velght, size limitations, as well as policy constraints prescribing the use 
of onl^y flight-proven elements. As indicated in Fig. 7 some of these trade-offs 
reflect that there are a number of approaches that could successfully meet the 
system element requirements. In this case, no further analysis is required, and 
that particular element is eliminated from further planning consideration. A 
situation frequently encountered In this cycle is that during a trade-off study we 
may realize that additional study is required before the possible approaches can 
be trflded-(m against the criteria. This could also occur in the other two cycles. 
The assembly of these study tasks that are required to identify proper design 
approaches Is called a System Study Plan. We use this plan to map out the addi- 
tional analyses and trade-off studies needed to identify the advanced develop- 
ment requirements. 

The output of the System Element Definition Cycle is a list of Advance Develop- 
ment Requirements in terms of the design approaches for a specific system ele- 
ment, the performance requirement of these design approaches, and the timing 
as to when the technology must be available. 

TECHNOLOGY ADVANCE PLANNING CYCLE 

Once the technology deficiencies have been identified for the system under 
study, plans must be developed to achieve this technological capability. The 
procedure for developing these plans, which is standard and straightforward, is 
summarized in Fig. 8. 

IMPLICATIONS FOB THE FUTUBE 

The Systems Approach, used essentially as described here, has proven an effec- 
tive tool for planning advanced systems and technologies. When skillfully im- 
plemented, the Systems Approach provides a disciplined technique for : 

Effective identification of advanced requirements for complex systems. 

Thorough assessment of the effect of changes in environment on the de- 
velopment plans. 

Timely identification of problems and study requirements in the conceptual 
phase of a program. 
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Accurate documentation tracing the chain of declalona and supporting 
reasons for communicating and justifying recommended courses of action. 

Use of the Systems Approach In planning Is Justified In all types of applica- 
tions where resources are limited and the systems are sutficIenUy complex that 
an Intuitive or an inductive approach would lack the necessary thoroughness. 
The precision of this approach is limited only by the validity of the original 
objectives,' the constraints, and the criteria, and the degree to which they can be 
quantified. In addition to being used In the aerospace business the System Ap- 
proach Is presently being applied to such areas as oceanics, education, and water 
management. It Is reasonable to predict that the applications of this approach 
to advanced planning will expand, and will provide substantiated bases for 
decislon-making related to public programs and to the management of resources 
on a national order of magnitude. 



The Systems Affkoach ; A Tool fob the Conobess 

(By Robert L. Chartrand, Information Sciences Specialist, Science Policy Re- 
search Division, Library of Congress, Legislative Reference Service) 



INTBODUCTION 



Prom the days of Its founding, the United States has prospered and achieved 
a position as a world imwer because of the Initiative, Ingenuity, and Industry 
of Its leaders and citizens. As technological changes were Introduced, their Im- 
pact was felt by all facets of society : business, government, and the academic 
elements. 

The period since 1940 has been one of si)ectacular growth and activity. Both 
In the realm of ensuring national security and In striving successfully to provide 
a rising standard of living, the technological achievements have been Imi)resslvc. 
The realization has developed, however, that as richly endowed as this country 
may be. Its resources are not unlimited. The requirement to assess what steps 
must be taken to preserve our heritage, while still administering to the needs 
of a growing, ever more complex populace, are being articulated In many 
quarters. 

The essence of the challenge facing contemporary leadership ig set forth In the 
recent report of the National Commission on Technology, Automation, and 
Economic Progress : 

“Our problem Is to marshall the needed technologies, some of which are known 
and some not yet known. If we are to clean up our environment, enhance human 
l)ersonalIty, enrich leisure time, make work humanly creative, and restore our 
natural resources, we shall need Inventiveness In the democratic decision making 
process as well as In the needed technologies.” ^ 

As new equipment and techniques have been developed, there has been an 
Imperative need for a reexamination of the role of technology In solving prob- 
lems In the public domain. Similarly, the pressures upon the leadership of the 
Nation have multiplied, forcing that leadership to scrutinize anew Its respon- 
sibilities and goals, in Tcchtioloffy (ind tin Anwrlcon Bconotny the course of 
action Is emphasized : 

“We shall also need to find creative comblnatioiis of public and private Initia- 
tive, as some of the goals of the future may not be achievable through private 
Initiative; leadership will be required by government — ^Federal, State, and local — 
with Important roles to be played by universities and non-profit Institution.”* 

One means of examining and coping with the problems of this age Is found 
in the so-called “systems approach.” As the leaders and planners in politics, 
mdustry, and science have faced such major problems as air and water pollution, 
transportation, urban renewal and expansion, natural resources preservation, 
and solid waste disposal, they have come to realize that a critical facet of man- 
agement planning Is that of structuring salient information ao that relationships 
become apparent and meaningful. 

More elaborate means of sett ng forth agencies’ programs and nee Is have 
been evolved and the “systems approach,” which had been Initiated some years 



Co““>«slon on Technology, Automation, and Economic Progress. Technology 
American Economy, v. 1. Washington, U.S. Qovt. Print. Off., Feb. 1966. p. xlll. 
■ Ibid. ^ 
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earlier,' has become an accepted part of management’s mode of operation. The 
techniques connected with systems analysis and operations research, and the 
"tools” commonly identified with automatic data processing (AI)P) now are 
very real to those in government, particularly in the Executive Branch. The 
ways in which the Legislative Branch of the Federal government is commencing 
to perceivi and utilize the systems approach will be develoiwd further in this 
study. 

THE SYSTEMS APPEOAOH : BACKGROUND AND DEFINITIONS 

Before delving into current efforts by the United States Congress to utilize the 
systems approach in its decision-making role, and in dealing with public problems 
through leedslation, a brief review of the development of the concept may be 
useful. The origins of the systems approach usually are traced back to the 
pioneer endeavors of Frederick W. Taylor who commenced studying the produc- 
tion of steel prior to World War I.' Known as the originator of "scientific 
management,” he propounded the revolutionary idea that an organizational ele- 
ment was needed in any establishment which was dedicated to the analysis of 
the performance of operations. 

Executives responsible for the development and production of military items 
in the period from 1920 to 1940 recognized that Taylor’s concept was sound, 
just as they came to realize that their past experience in producing war material 
was not sufllcient to successfully respond to their new challenges. In Great 
Britain, the innovation of radar forced the decisionmakers to take a hard look 
at the type of men who were comprising a development team. A group, gen- 
erally referred to as "Blackett’s circus,” was formed under the leadership of 
Professor P.M.S. Blackett, a Fellow of the Royal Society and a Nobel Laureate.' 
The interdisciplinary nature of this team was to be repeated countless times in 
the years to come, but it was unique and much questioned in those days. 

The term "operational research” came into being, and was soon adopted by 
scientific groups active in the United States, Canada, and France. After the 
end of World War II, many of the persons active in the scientific analysis of 
operations in the military reentered the private sector, both in industry and the 
academic world. These scientists and engineers found that their experience 
in operations research could be applied against new problems. 

Within the realm of defense planning in the United States a need was identi- 
fied for a new type of institution that could conduct complex studies over an 
extended period of time, utilizing the full spectrum of tools and techniques 
available. To fulfill this requirement the RAND Corporation was established 
in 1946.* * Its work and that of similar not-for-profit and other "think type” 
groups has been well documented and does not require elaboration at this time. 

Systems analysis and operations research became a formal part of Federal 
management activity with the Kennedy administration. Secretary of Defense 
Robert McNamara believed that systematic quantitative analyses could be useful 
in solving many defense problems. The man responsible for injecting this think- 
ing into the Pentagon mainstream was Charles J. Hitch, formerly of RAND, who 
became Comptroller of the Department of Defense (DOD). Hitch saw no need 
to distinguish between the terms "systems analysis” and "operations research,” 
but did characterize the former in this way : 

"Systems analysis at the national level . . . involves a continuous cycle of 
defining military objectives, designing alternative systems to achieve these ob- 
jectives, evaluating these alternatives in terms of their efCectiveness and cost, 
questioning the objectives and the other assumptions underlying the analysis, 
opening new alternatives, and establishing new military objectives.” ^ 

Under the leadership of Hitch a new concept called the Planning Programming- 
Budgeting System (PPBS) was established within DOD which was judged to 



* Boesuner, J. David. Systems analysis : definition, scope, and cliaracteristics. Wash- 
ington, Legislative Beference Service, Library of Congress, Oct. 4. 1966. np. 6-8. 

^Taylor, F. W. The principles of scientific management. New York, Harper and 
Brothers, 1011. 77 p. 

■ Trefetben, Florence N. A history of operations research. In Operations research for 
management, v. 1. Josrah F. McCloskey and Florence N. Trefethen, ed. Baltimore, The 
Johns Hopkins Press, 1064. pp. 6-10. 

* Smith, Bruce L. B. The BAND Corporation. Cambridge, Harvard University Press. 
10««.. 382 p. 

‘'Hitch, Charles J. Plans, programs, and budgets in the Department of Defense. In 
Operations research, Jan.-Feb. 1068. p. 8. 
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be so effective that in 1965 President Johnson directed the Bureau of the Budget 
to place the system in effect in all Executive agencies and establishments* * Thus, 
the Executive Branch was committed to a major effort to apply the systems 
approach to some of its key management as well as operational activities, 
Augmenting the gradual development of new techniques and procedures has 
been an increasing reliance by the Federal government on automatic data proces- 
sing (ADP) equipment and procedures. Whereas only 90 ADP installations 
were in operation in 1956, 2,623 electronic computers and punched card units 
were projected for FY 1966.* Another indication of the Federal government in- 
volvement In this area is that $1,292,000,000 (estimate) will be spent in FY 1967 
for ADP equipment and services.*® Since virtually all of these db'^ices are situ- 
ated within the Executive Branch, the agencies and departmen s have become 
increasingly, sophisticated over the past decade in using ADP in support of many 
planning and operational functions. 



COXQBESS AWD ITS WOBKIXO ENVIBONMEWT 

The Congress of today is in many ways different from its predecessor bodies. 
In the First Congress, the 65 members of the House of Representatives came 
from constituencies averaging 33,000 persons. The total work load of that group 
resulted in 118 public and private acts and resolutions being enacted." Today’s* 
Congressman represents an average of 450,000 constituents, and the number may 
double In the next 40 years. 

The demands upon the time and energies of the member of the contemporary 
Congress are legion. In the 89th Congress, 26,566 measures were introduced, 
and 4,016 legislative measures were passed." Besides spending hours attending 
committee hearings — and each Congressman is a member of multiple commit- 
tees and subcommittees— there were, for example. In the House of Representa- 
tives during the First Session of the 89th Congress 182 quorum calls, 201 Yea 
and Nay calls, and hundreds of teller, division, and voice votes." 

As the Congrewsman strives to function as an enlightenedi declBionmaker, 
the quality of Information upon which he renders his judgments becomes a vital 
factor. In discussing decision making In Congress, Dr. James A. Robinson, 
Professor of Political Science at the Ohio State University, has reinforced the 
importance attached to this key area by commenting that “as problems prolifer- 
ate, the amount of Information required as a basis for making policy decisions 
also radically Increases. In consequence, no legislator cah be an expert on more 
than a few policy iBsues.” “ The Information which is sought has four classical 
characteristics: It must be complete, accurate, timely, and relevant'* Where 
the Congressman and his staff must comprise on one or more of these elements, 
the resultant judgment may suffer. 

Some authorities feel that the trend has been for the Congress to yield more 
and more of Its delegated responsibilities to the Executive. But the Congress 
continues, by the authority -set forth in the Constitution, to ensure that the 
Executive carries out Its intentions in three ways— through its lawmaking power, 
appropriations power, and through investigations. Today there is an effort 
underway to strengthen the role of the Congress In policy making. 

The Congressman seeks to identify and employ new ways and means for func- 
tioning more effectively. An American Political Science Association survey in- 
dicated that a typical work-week for the “average" Congressman in 1965 was 
59.9 hours." Where can the member and his overworked staff turn for asistance 



•ExMUtlve Office of the' President. Bureau of the Budget. Planning-programming- 
budgeting. Bulletin No. 66--3 to the heads of executive departments and establishments. 
Washington, Oct. 12, 1065. 13 p. 

• Executive Office of the President. Bureau of the Budget. Inventor.v of automatic data 
the Federal government. Washington, July 1966. Chart 1, p. 7. 

Ibid., chart 4, p. 10. 

Galloway, George B. History of the House of Representatives. New York, Thomas Y. 
Crowell, 1961. Appendix G, n. 803. 

“Congressional record. [Dally ed.] (Washington), v. 112, Nov. 21, 1966. p. D1045. 

lulu* 

“ Robinson, James A. Decision making In Congress. In Congress : the first branch of 
goprnnent. Washington, American Enterprise Institute for Public Policy Research, 1966. 
p. 265. 

..." Chartrand, Robert L. Automatic data processing and the American political campaign. 
Wasyngton. L^slatlve Reference Service, Library of Congress, Sept. 16, 1966. p. 2. 

“Rumsfeld, Donald. The operation of the Congressional office. In We propose : a mod- 
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iu carrying »ut their duties? For research support, they niay turn, to the Legic- 
iative Reference Service of the Library of Congress, the various Executive 
Briwch elements, or to the private sectors of society. Increasingly, a number 
of Congressmen are starting to examine whether or not the systems approach 
may be of some aid in handling their day-to-day prcblems, 



PBOrOSALS TO AID THE CONOBEBSMAN 

There are several identifiable alternatives for determining how systems anal- 
ysis or operations research might be used to good purpose by the Congress. One 
way would be a staff or task force study of the existing situation and possible 
remedies. Occasionally, an individual member has undertaken such a study, 
and isolated improvements in office procedures (e.g., handling constituent cor- 
respondence) have resulted. In mid-1060, a volume entitled We Propose: A 
Moaem Congress ” by the House Republican Task Force on Congreeslonal Re- 
form and Minority Staffing was published. This book features chapters on many 
recommended Improvements for the Congress including the use of ADP, changes 
in members’ office operations, and other technological mechanisms which might 
be utilized. 

A second way of looking at the Congress, and how it might operate more 
effectively, was evidenced by the establishment during the 89th Congress of 
the Joint Committee on the Organization of the Congress, Jointly chaired by 
Senator A. S. Mike Monroney and Rep. Ray J. Madden. The final report of 
this committee” includes a number of recommendations dealing with tech- 
niques and procedures for improving the performance and the moAus operandi 
of the members and committees of the Congress. These are embodied In the 
Legislative Reorganization Act of 1967, to be considered for passage during 
the 90th Congress.” 

A third way of developing new ideas has been to encourage an outside groui) 
to study the activities of the Congressman and how they might be improved. 
Such an effort was undertaken two years ago by The American Enterprise 
Institute for Public Policy Research. A group of scholars was commissioned 
to examine various aspects of Congressional operations and prepare separate 
studies on how the Congress “might be aided in its work to achieve a good 
^lety, counting as part of that good society the legislative way of life itself.” 
The resulting studies were com ued in a book called Congrccs: The First 
Braneh of Government, which is being read widely on Capitol Hill. Another 
insight into the functioning of the Congress was taken by the Arthur H, Littie 
Company, which prepared a Stanagement Study of the ThS. Congress in 1965. 
Portions of this interpretation then were included in an NBO News television 
presentation entitled “Congress Needs Help.” 

Finally, the Congress has begun to look at what might be done through legisla- 
tion to provide technological support for its own activities. To' irds the end of 
the Second Session of the 89th Congress, Rep. Robert McClory of Illinois Intro- 
duced a bill (H.R. 18428)— reintroduced in the 90th Congress as H.R. 21 to estab- 
lish an automatic data processing facility to support the Congress. In a speech 
on the floor of the House of Representatives, he pointed out that the Congress 
“must use every possible mechanism to insure that Congress executes its tradi- 
tional responsibilities.” ” He and a bi-partisan group of supporters in the House 
of Representatives have stressed the importance of using ADP and modern 
program evaluation techniques in support of Congressional budgetary review, 
in this way providing the members a logical A^ay to comprehend and respond to 
the PPBS mode of operation within the Executive Branch. Other priority appli- 
cations named by him for utilizing automatic data processing and the systems 
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33S n» 

Confess. Joint Committee on Organization of the Congress. Final report. 
(80th Cong., 2nd Sess., Senate Report No. 1414.) Washington, U.S. Govt. Print. Off., 
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fiT Included the Rreparation of legiBlative histories of bills, and the estab- 
lishment and mai^ntenance of selected Federal data In machine-readable form. 

McClory aclcnc’vledges that “few of us [in Congress] are quall- 
fled to discuss in detail the power of the electronic computer or the fine points of 

b .t urges their selective utilisation, stressing that 
we future of the United States resides in the efficacy of its decision makers, 
wb090 Juagmente are rendered with perBi>eetive and knowledge.'* ** 

Senator H^h Scott of Pennsylvania, also active in striving to obtain an ADP 
facility for the Congress, prepared an amendment (No. 63) which was approved 
by the Senate on Feb. 10, 1907, to the Legislative Reorganization Act of 1967. In 
delineating the purpose of this proposed new capability to assist the Congress, 
Senator Scott stated : 



‘"l^e requirements of this age — reflected in the broad spectrum of Issues facing 
the Congress— can be coped with only by the utilization of all available human 
and technological resources “ ** 

After noting many applications to which the facility could render useful, time- 
saving support to the Congressman and their staffs, Senator Scott concluded with 
these words : 



The electronic computer and the systems techniques connected with its use 

decision-maker. They are designed to help pro- 
vide that information whiogts necessary to make balancel, accurate decisions.” *'* 

Many areas of Congressional activity appear to lend themselves to the systems 
approach. In a report prepared for general distribution to the Congress entitled 
Automatic Data Processing for the Congress,” a number of possible applications 
were identifled and discussed.** In some instances, the area in focus might be 
the Congress as a whole, or a single chamber ; in other cases, the functioning 
committee or Individual Congressman w’as seen as the main beneficiary. In- 
cluded for consideration were : data showing the status of pending legislation, 
an automated index-catalogue of Congressional documents, current information 
on Issues up for vote, an automated schedule of committees’ meetings and hear- 
ngs, histories of committee action In AUP form, appropriations statistics and 
Information, and an automated Selective Dissemination of Information (SDI) 
system to retrieve key items of research value to the Congressman. 

There has been evidence presented before the Joint Committee on the Organiza- 
tion of the Congress that the application of systems analysis, operations research, 
and automatic data processing techniques to the problems of the Congressman in 
his legislative role merits consideration.” Similarly, many feel that the con- 
stituent-oriented activities of the Congressman can be made less time-consuming 
through the use of the systems approach. One Senator allowed a consulting 
firm to analyze his office procedures for handling constituent correspondence. 
The systems analysis showed that automatic data processing, properly employed, 
plus some changes In the human operations could result in freeing staff persons 
for other, more valuable work. 

The member of Congress, then, like any other executive in busine.ss or govern- 
ment, must attempt to allocate his personal and staff resources as efficiently ns 
possible. Unnecessary work detail must be reduced and the amount of time 
available for sound decision-making increased. There is no magic in systems 
analysis ^>r electronic computers. Much can be done, however, to aid the legisla- 
tor. As Kenneth Janda notes in his contribution to the volume Congress: The 
First Branch of Oovernment: 

“information systems are not . . . devices for grinding policy decisions, and 
they are not designed to replace human judgment. Rather they are intended to 
provide the human decision maker — ^here, the Congressman — with knowledge for 
making Informed choices.” ®* 



* Ibid., p. 26788. 

Scott. Il^b. Uemarku lu tliu Senate during debate on the Legislative Keorgtnlxttlon 
Act uf 1967, CongreBSlonnl record. IDally ed.] (Washington), v. 113, Feb. 16, 1907, p.S2124. 

** Ibid. 
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LEGISLATING A iSYBTEIlB APFBOACH TO HELP SOLVE PUBLIC PBOBLEMS 

Congre$ 0 , both through its committee structure and by employing indl- 
several positive steps to Improve its ability to address 
. 2 " contemporary scene. Its members are asking such 
quertlons as: How much murt we spend? On what types of projects? In what 
time phat y must this spending be executed? A recent edltwlal In TAr jZsfi- 

? “lAmg.Run Politics.” It was stressed that “the 
facts of imlltlcal affairs have changed from an environment in which the ‘short- 
im;^dwdnated Into one In which all the decisive factors have become ‘long- 

I nil f 

From a society which empowered Its representatives In Congress to place over- 
whelming emphasis on defense^ space, and nuclear energy developmental nroj- 
nearly 00% of all Federal R & D expenditures *• have been In these 
three areas— there now Is a demand for Increased attention to a new set of 
IiroDlems. 

Dr. Emmanuel G. Mesthene, Exeicutlve Director of the Hansard University 
Program on Technology and Society, stresses the change that must come to many 
organisations and agencies as they face these new problems : 

»,! earlier purposes must devise new mecha- 

oiTfiii nS2ii®£®®£^^.®«^ ®^®*^ problems as the beauty of the environment 

and the livability of cities, the use and misuse of water and air, and the manage- 
ment of science for public purposes.” " 

Air and water pollution control, natural resources management, precise plan- 
lung of transp(Htatlon networks, master plans for urban growth and renewal— - 
these will be achieved as the result of agonizing reappraisals and solutions based 
on compromise. No one Is saying that there are any easy answers to the prob- 
case, the decisionmakers and planners take calculated risks; 
!” ‘ lA)ng-Range Planning: Challenge to Management Sd- 

il‘ i/ ;Y2^® to try to eliminate risk, and questionable to try to mlnl- 

mlw It, It Is essential that the risks taken be the riff/it risks.''** 

The allocation of our human resources, money, and time Is of deep concern 
to every member of the Congress. Senator Gaylord Nelson, as chairman of the 
Special Subcommittee on the Utilization of Scientific Manpower of the Senate 
?a“^2?of® Public Welfare Introduced In the 80th Congress a bill 

“«® Congress— to “mobilize and utilize 

the sclentlflc and engineering mani>ower of the nation to employ systems analysis 

employ the nation’s manpower resources 
to solve national problems. In hearings held In Washington. D.C.. and dKe- 

i^® States, Senator Nelson underscored the argument that the 

expertise developed wltmn the '*lentlflc community on space- and defense-related 
projMts muy now be applied ,ulnst the other problems of our society. Nd oSy 
anr Increase its expenditures to combat pollution, urban 
S do hwpwS but the State and local governments 

IKSf ^5^.^ private enterpirlse to marshal its forces in the 

an effort st^ted^**^ specters of disaster. A recent Nelson summons to mount such 

uf by Industry and government at every level 

will solve this problem. This can be done only after a total analysis of the nrob- 
^® development of an overall program of action.” ^ 

%i. /Y,“bln the Hoime of Representatives In the 80th Congress a group of 44 Re- 

F. Bradford Morse of Mas^chu^ tte strffly supSr?^^ 

ngri£Klen?e!*"5TApriii§M^^ challenge to management aclence. In Man- 

Con||5l^a?"rffl^^ the |rMa^ Senate. . 
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Husrh Scott and nine other Seuatoni. CongreeBinan Morae and hi» aB«K>datea con* 
centrated upon the need for further study of the applicability of the systems 
management approach to non-defense and non-space public programs. The ^OP 
Congressmen termed their bill an “entirely new departure In American political 
thinking.” * Congressman Morse went on to aasert that 
“Appropriating money and shufiSing papers in the bureaucracy should net be 
confused with problem-solving. The traditional Government approach to a com- 
plex problem is to divide it into manageable parts and to treat each of theiu 
separately. A comprehensive solution is thus impossible. The bureaucracy sim- 
ply does not have the capacity to solve today’s or tomorrow’s probleins — but pri- 
vate industry with the new ai^roach is rapidly developing that capacity.” 
Early in the 00th Congress, Benator Hugh Scott reintroduced his bill (S. 467) 
and Rep. Morse acted similarly (H.R. 20).“ Both Congressmen appeared before 
the Senate Special Subcommittee on the Utilization of Scientific Manpower to 
discuss with its chairman, Senator Gaylord Nelson, the possibility of merging 
their approach— calling for a National Commission as contained in their bills — 
with the emphasis on grants to States appearing in his bill (S. 430) . 

Another insight into the role of systems analysis in the public domain is found 
in the recommendations of the Subcommittee on Science Research, and Develop 
ment (Hon. Enillo Q. Daddario, Chairman) of the House Committee on Science 
and Astronautics dealing with environmental pollution : 

“To place pollution abatement on a comparable basis with other national tech- 
nology programs, systems analysis and management cap^ility should be estab- 
lished within the l^eral Government. This approach should be used along with 
the “planning, programming, budgeting” techniaue to organize both near and long 
term Federal research and operational efforts in pollution abatement.” “ 

The attention of the Congress to the significance of the systems approach also 
was solicited In Senator Edward Kennedy’s Joint Resolution 187, (80th Con- 
gress), which would authorize the Advisory Commission on Intergovernmental 
Relations to undertake a study and the subsequent design of a “national informa- 
tion system utilizing advanced Informational technology.” “ This system would 
be capable of providing local and state ofildals with requisite Information on 
Federal programs and assistance. In commenting on the measure on the floor of 
the Senate, Senator Kennedy said: 

“As I visualize this system. It would also provide the kind of systems analysis 
and Information data necessary to enable both Congress and the administration 
to oversee the enactment and administration of Federal programs.” " 

The need for a joint government-business attack on these problems has been 
Identified and is being examined across the nation. In a few cases, the States are 
taking the Initiative In supporting systems engineering studies such as those per- 
formed for the State of California by four aerospace companies." The greater 
portion of the burden connected with this approach resides with the Federal gov- 
ernment, say many adherents of the systems api,roaeh. The sums to be spent are 
huge, and doubtless will continue to grow. This manner in which these sums are 
spent can alT^ct the entire fabric of our nation for generations to come. 

Congressman Henry S. Reuss, Chairman of the Subcommittee on Research and 
Technical Programs of the House Committee on Gove’*’”uent Operations, raised 
the complain that while we are spending $8 billion anni, .y to place a man on the 
moon, nothing Is being allocated for research on how to develop “entirely new 
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systems of urban transportation that will transport i>eople sneedllv safelv pro. 

w *1 *xt. j million for further development of nuclear reactors, 

b? C,umS In ?te treatment plant needed 

B^rt Sea™ UtatT’ ““I *“ 1>‘» 1«» Beoitomle 

chaUengea no brllUanHy, we have paid a 
to the cwKS engineering reaoureea aviSable 

boK 

resources of the nation be applied Judiciously to the prXeZ S ojr agl 



SUMMARY 

thJutl£tiS^*Vif2qp™*f2^^^!!f ® willingness to give consideration to 
* j 1 1 *^ ®r technilogy In coping with the problems of th!'^ pwi 

Action Is being taken, both by individual members and through committees t(> 
analyse the possible application of the systems approach—lncludS oiiiSonK 
Analysis and research, simulation, systems management and planning econo- 

proMsslng equipment and techniques— InVeverol 
areas where a Congressman must function: * •'e^erui 

1. As a legislator, responsible for scrutinizing, debating, and making do. 

clslons regarding Issues Of national and international scope ; ^ 

2. As a representative of his district, with prime concern for Its wolforp 

reSnslbimieX™^^^^^ governmental elementa and the legWatlve 

gluttons to alleviate the burden of the Senators and Representatives 
have emanated from many sources ; internal Congressional task forces manLe- 
ment consultant firms, university political scientists, and Industr^^^^^ 

Many worthwhile suggestions have resulted from the “experts” occupying their 
own special vantage points. tnpir 

Among the priority areas brought Into focus has been that of establishing an 
automatic data processing facility which would exist exclusively to support the 
Congress. The proiwsed Legislative Reorganization Act of 1967, as amended, 
features a section calling for the creation of such a capability within the Librarv 
of Congress. In addition, a group of a dozen members of the House of Repre- 
Mntatives, of iM-rartlsan composition, has endorsed this type of facility to per- 

form legislate nted and administrative tasks for the Congress. Its com- 
mittees, and Its avidual members. '.o«Kress, irs com 

, forces in the Congress have viewed the tools and techniques associated 
® approach as useful resowces i.i the battles to overcome air and 
water pollution, solid waste disposal, trafiic congestion, and urban sprawl, En- 
dorsement has been forthcoming both within the House of Representatives and 
the Senate for the projected creation of a National Commission on Public Man- 
u would study how systems analysis and management techniques 

might be utilized to resolve community, regional, and national problems In the 
non-defense, non-space sector. 

Yet another appoach, as put forth by Senator Gaylord Nelson, Is to mobilize 
and utilize the scientific and engineering manpower of the United States to em- 
ploy systems analysis and systems engineering to help solve national problems. 
A discernible surge In Interest has appeared within the Congress to utilize the 
new technology. For example, the House Subcommittee on Science, Research, 
and Development has urged the establishment of a systems analysis and manage- 
“ent capability to cope with imllutlon problems, and In another area Senator 
Edward Kersnedy has called for the creation of an advanced Information system 
for the exchange of Information on Federal programs. 



“U.S. CongresH. Houne, 

Reiearch and Technical Pro 
dertake study on how well 
to meeting uur national goals. 
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The systems approach should not be viewed as a imnacea for the problems of 
our society. It does represent, however, a resource which, when proiwrly ap' 
plied, may assist the decision-makers and planners in improvinir the world for 
this generation and ^hose to come. 



[From Harvard BunlnenH Review, March/April 1066] 

Hix Business Lessons Fkosi thk Pentagon 

(By Donald J. Bnialtor and Kudy L, Buggies, Jr.) 

In recent years the Department of Defense (DOD) 1ms afforded the business- 
man a fruitful held of study. Though the particulars of the questions with 
which he and the DOD concern themselves are vastly different, the structure of 
these problems and the means to their solution are not. Executives in both 
government and business environments have as their primary responsibility the 
allocation of resources to maximize long-run effectiveness. 

To the entrepreneur, effectiveness may mean return on inv^ .draeut or increased 
market penetration, while to the military it may Imply nuciear retaliatory capa- 
bility. But in each case the process of creating objectives, the techniques for 
analyzing alternative courses of action, and the systems for establishing strategic 
plans have many elements in comm''n. 

It is not surprising to And the development and implementation of such prot’- 
eswH and techniques rvell advanced within the DOD, for there the number and 
magnitude of problems are awesome, and the current laying of pians is vital to 
the continued defense of the nation. Perhai>s the greatest advances here have 
occurred since when Sccrciaty of Defense Bcbert McNamara brought into 
existence what is now referred to as the planning-programming-budgeting proc- 
ess, which is used In combination with cost-benefit analysis. Bo successful has 
this framework been that In August 1905 President Johnson instructed 21 non- 
defecse departmentf to Institute similar planning techniques by May 1066. 

From the DOD’s experience come a number of concepts and techniques useful 
to industrial corporate planners and managers. The DOD has worked, for ex- 
ample, to develop : 

Strategic planning by missions, allocating limited resources to each one, 
with plans assembled In a complete, carefully costed program package. 

A large analytical and planning staff at the top organizational level. 

A scheduled annual planning cycle, integrating strategy formulation with 
the budgeting process. 

The managerial tool of posing written questions for analysis by line as ’ell 
as staff groups, requiring formal answers by predetermined deadlines. 

Systems analysis and planning, embodying quantitative techniques and 
applied to complex strategy Issues. 

Needs research, I.e., formalized studies to i>erceive problems and opportu- 
nities, as the initial phase of problem solving. 

Distinctly detemined steps in the planning process, derived from military 
concepts. 

Lo^c-sequence netv/ork diagrams for coordinated project implementation. 
A strategic idanning “decision center.” 

It is the purpose of this article to explore these concepts In gi ,ter detail and 
develop fronx them six lessons for corporate management. 

LESSONS FOB BUSINESS 

To Illustrate the applicability of these lessons to business, we shall refer to 
the work done by the company with which we are associated. International 
Minerals & Chemical Corporation (IMC) . Of course, other companies have made 
similar use of the lessons ; we concentrate on IMC’s example simply because we 
are familiar with it and because it demonstrates clearly what one company 
can do. 

In the discussion of each lesson the description of IMC’s work will be accom- 
panied by a look at the DOD’s experience. 

Lesson #1. Top management’s primary job in any enterprise is the alloca- 
tion of limited resources— for selected mission purposes, in proper dimensions of 
time — for the furtherance of specified objectives. 
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Central to tUIs lesson Is tbc concept of a market julsslon, i.e., goals for a set of 
llvldual products with related market functions and purposes. For Instence, 
iMO Initially Identified nine missions of present and potential Interest, some of 
which are shown In Exhibit I. In several of these, the company was not yet 
deeply Involved, but the goals were ambitious. Examination of motives and pur- 
pose from a mission viewpoint led management to the Inescapable conclusion 
that Its business must be oriented to the service of customers. It concluded that 
its long-term expansion hopes must be directed more to the market environment 
and less to internal structure and skll’s. It reasoned that while the corporation 
possessed certain Internal opportunities, e.g., process cost reduction and captive 
use of materials, the majority of Its opportunities existed In the marketplace. 
Product markets were categorized Into three distinct groupings : agricultural, 
industrial, and consumer. These groups were further segmented. For example, 
a foundry supplies mission was delineated within the Industrial category. Other 
missions were also defined— plant nutrition, animal health and nutrition, oil well 
services, fiavor enhancers, and so ou. ’This perspective helped management to 
do a better job of sizing up possibilities for future growth. 

How were resources to be allocated in each mission area? The structure of 
this task may be visualized as s^own in Exhl’^it II ; here 1110 is particularly use- 
ful as an example of a company with a number of product-line missions in the 
economy. The first vertical time slice Is the annual profit plan or budget, and the 
next five slices represent the five-year program plan. (The missions shown here 
include some not shown in Exhibit I.) 
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Exhibit ii. Rklationihip among markit mkiioni, hiioorcei, and time 




Complete resource and program balance is difficult to attain, but examination 
of product categories by mission readily points up regions of strength and weak- 
ness. 

Analysing missions 

In examining the existing produet-line missions of a company, management 
can do a more adequate job of planning goals, allocating resources, and pro- 
gramming expenditures if it does the following : 

1. Deflnss the scope of the missions as well as the hroad obieetives to bo ful 
filed . — It must decide what proprietary directions for growth are desirable, what 
unique market niche is sought, what pioneering aims are worthwhile, and what 
synergisms with other missions can be developed. 

2. Conducts an audit to illuminate the enterprise’s basic position . — What is its 
scope of participation in the industry structure? Where are its greatest profit 
margins? What is the product life-cycle status of each product? What market 
share do the products possess? How well are existing capacities being utilized? 

3. Analyses the relevant environment . — It is vital that management look out- 
ward to be aware of the rapidly changing world in which the company exists. 
What is the market demand outlook for the product line? What are the present 
distribution channels and the possibilities of advantageously altering those chan- 
nels? What impact is changing technology going to have? How will competitive 
changes affect the company’s problems, needs, threats, and opportunities? What 
are the most important challenges? 

4. Establishes the momentum that the company is likely to achieve . — Is the 
product line going to have continued growth, or is some major product likely to 
become obsolete? What are the premises or assumptions behind this projection? 
A proflt-and-loss summary based on these answers must be assembled on a year- 
by-year basis. 

6. Formulates an aggressive business and sales development program . — What 
goals will the organization by striving to accomplish above and beyond the point 
where momentum will carry it? How will the enterprise respond to the chal- 
lenges that have been identified? What marketing strategies should be em- 
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ployed { Most Importantly, how will limited resources be manipulated for max- 
Imum return? What capital Investments should be made and where? Which 
should have priority? What degree of raw material Insurance Is desirable? 
What are the IlnaRCing demands from this total program? 

\Bets me level of teehaicul expenditure justified. —Vfhat projects appear de- 
sirable for producWIne support and for Innovative products. What program 
balance is desirable? ” 

organizational needs.— What training must be undertaken? 
What are the recruiting requirements? 

AVhat are the goals for sales and profits? 
What return on Investment or return on sales Is anticipated? 

In rev ew, the manager should ask himself; Is the analysis complete? Is the 
Ste'tCjtaMT *■' ownlzaUon preiinrcd to 

Around these fundamentals, IMC has created a system of nlans which dpmnn. 
strates to participants the interrelationships and hlera^y of various proer^^ 
The mission momentum and Internal development plans tL ca^^^^^ 

Stan., ^ and acquisition plans — these are integrated through common pursuit of 
corporate objectives to form the corporate strategic plan. All this helns to 
Jurisdictional authority and responsibility in the o^Sll plann^^^^^^ " 

Planning in the Pentagon 

IMOs product-classification scheme and planning framework v/cre drawn 
directly from Secretary McNamara’s recently realigned DOD practices.^ Prior 

cooramating hardly at all with each other’s programs. What McNamara innH- 
^ted was planning by missions, conceptually the military analogue of Exhibit i 
Key mtalons were Wentlfled, e.g„ a nuclear retauSl4 mlS. a 
^ponse” mission rcunlrlng lilgh^apaelty airlift of police™™ Ss md olS 

supporting expenditures were assembled into com- 
plete five-year plan by what have been popularly termed “mission nro^mm 

Nn^^tho xt package plan thus often had elements from the Army, the 

an^d%‘curem^^^^^^ supporting staff groups such as deXment 

m2® Secretary’s Staff determined the needs of each of the several missions 
T^ese studies resulted In a number of highly significant moves Tn moi iqai fiin 

Uonary missiles, pjXadng f 

5 *^®,^“o<^ated resources for a given mission, rather than unified DOP nisns 

missions were 111 defined. To Illustrate : ' 

number of dlvlslong combat-ready at airfields for emer- 

J”**^®^uction of the missions concept In the 1)01) led ouicklv t/* nmiiv 

rtSLpS on va"$ 

round^ basI?^^AJ^h“i^ essential to conduct studies of key Issues on a year- 
p. 76?* "Strategies for Allocating Funds,’’ ttBR Janiinry-Pebrunry fOOO. 
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Exhibit m, Anncai- planning rAi FNOAR 



t 



PLANNm 

• CHAtlENCES IDENTIFIED AND STUDIED 

• STRATEGY FRAMEWORK RESOLVED 

mmMMm 

• GOALS FORMULATED 



• 5-YEAR PLAN REVIEW AND ASSEMB, 

mG£Tm 

• PROFIT PUN PREPARATICV 




The DOD calls this its planning.programming-budgeting sequence. IMO has 
adopted essentially the same process, one that has proved to be most useful. 
Since IMO’s fiscal year runs from July through June, the five-year plan is 
scheduled for presentation to the board of directors every March. As a result, 
sales and profit projections are already prepared when work on a detailed one- 
year budget commences. This greatly facilitates the preparation of the short- 
term profit plan and gives it a soundly conceived foundation on which to build. 
All the strategic aspects are essentially resolved, for ample time has been al- 
lotted to the strategic thought and analytical processes. 

V'ith minor imperfections. IMG has operated on this basis for three consecu- 
tive years. A. number of other companies, such as Air Iteduction Company, 
Inc. and Monsanto romp«';ny, have similar cycles tied to predetermii\cd annual 
planning phases.® 

T)OD System 

These planning phases, proved to be so useful in the corporate environment, 
grew from one of the major procedural shortcomings which McNamara found 
on entering the DOD. The Pentagon was allott ng insufficient time for strategy 
studies — studies of what each area of the military was trying to accomplish. 
At budget time each year, there was a distinct tendency for the service head 
to allot enormous sums for continuation of present commitments, without 
proper analysis of the country’s changing needs. Ills plans then were assembled 
in a relatively short period of time in order to meet budget deadlines, thus .'ora- 
pounding any difficulties. 

To correct this situation, McNamara and Charles J. Hitch, his Assistant 
Secretary-Comptroller, created the position of Deputy Assistant Secretary for 
I'rogramming. This executive’s function is the institution and maintenanct* of 
a “running” five-year program budget which will completely reflect all strategic 
decisions and ail projected exi>enditures. This program budget may be uiidated 
monthly through a managerial system, created by Hitch, which allows proposals 
for program changes to pass through a prescribed set of review and approval 
steps and be inserted into the “running” five-year plan. 

During the process of soliciting Congressional approval, a shortcoming of the 
DOD system becomes apparent. Congress too frequently neglects questions 
about program commitments or long-term strategic capabilities, and is more 
often interested in short-term budget implications. More logically, it should be 
concerned fundamentally with policy and related strategic decisions made in the 
DOD, i.e., strategic commitments of resources for the long term. It should not 
act as corporate boards of directors are often tempted to do, concentrating their 
efforts on the approval of capital expenditures for specific project proposals 
rather than on long-term program direction. 



, ‘>Se« 1>. M. Kiefer. “Forecasting: BuHlnesn Oracles Go Motlern,'’ Chemical and Unfftnccr- 
ing NetCi, July 12, 1965, p. 124. 




n 



338 SCIENTIFIC MANPOWER UTILIZATION, 1967 



to the need for fully developed strategy alternatives and budget 
cost-^neflt alternativeB which can be reviewed by a high-level admlnistratfve 

fPP^V operatiom-raearch or ayttema-anah 
mathematiMl analyaia to complex airategy gueationa. 

Of the wide variety of analytical techniques available, one of the most useful 

Lrifm**nn * a method of imitating, usually in a computer pro- 

* the interrelationships between men, machines, money, material, and 
infomation within g;^ven environmental constraints, The great benefit of such 
simulations to management is that the consequences of various courses of action 

® aecKloini ™aa;. X™. ofcom" 

puter time, management can experiment with numerous changes in programs, 
strategies, ^hedules, ar,d operations. Simulation is particularly useful in aN 

“ ?>■“««'«» «n4 Interaction? «o compl« 
exceed the capabilities of human Judgment. To illustrate : 

IMO hM U9ed mathematical aimulation in mine planning for more than a 
derade. The me^od 1ms enabled management to develop sound priorities for 
points of exploration and for sequence and path of excavation. 

To follow up on this effort, the company developed an econometric model for 
\i^rld ^osphate rock supply and demand, about four years ago. To gather the 
re^ilred inputs, specialists were sent to the South Pacific, Tunisia,* Morocco 
and to other locations where phosphate was mined. With input facts gathered 
from every conceivable ethical source, IMO estimated comStors' nS iiS 
TOlame. for 3 Kmdc. from 22 courcec «.trlbutcno m»?Stt In 45 c“ ntrteo 

end-products, each with critical quality 

dellvered-TOst advantages in all markets were ascer- 
impossible to have assimilated or manipu- 
lated this information without a computer. The ability to answer “what if” 
type queries proved particularly useful. « ^\nat n 

A UMfiS*? employed simulation is ocean transportation. 

‘rif b^n developed which considers inputs such as 

r deinand for potash and phosphate rock, with the estimates broken 

for various ship sizes; ship characteristics 
(s^d, weight, draft, length); port characteristics fdraft, wharf length) ; load- 
rates ^ad costs; world bulk commodity movements: and 
capital Investment restrictions. The analysis includes 450 equations with 3 
million alternatives, and the final outputs are in the form of minimum-co^t pat- 
“movements; numbers, sizes, and types of ships; quarterly schedules; 
and the most desirable commodity backhauls — Information which greatly eases 
the process of deciding on short-term and long-term distribution strategiesT 
The have been approached through management science tech- 

niques at IMG have been ones peculiar to its own operations, but It is not difficult 
to envision many areas of fruitful application for other companies. For ex- 
ample, both Continental Oil Company and Autonetics Division of North American 
Aviation, Inc. have made extensive simulations of their operations in order to 
grasp better the complexities of their organizations’ functions. The cost of 
desiring such systems is high, but the reward is an otherwise unattainable 
insight into a vital management problem. 

MdNamara'a 16 tromhonca 



When Secretary McNamara assumed his responsibilities in January 1061, he 
discovered that there was relatively poor coordination with State Department 
policies. Apparently there was limited liaison between the two organizations 
on questions of military contingency responses that would be necessary in 
various sectors of the world if some siwclfic enemy action occurred. President 
Kennedy was understandably troubled to find that the military had drawn in- 
adequate contingency plans for an incident which occurred soon after his in- 
auguration— the Berlin Wall crisis. 

Within three weeks after Robert McNamara assumed his DOI) duties, he 
produced what are popularly called his “76 trombones.’’ These were a long list 
of questions, often beginning with toJiy. Why are you doing this? Why can 
it not be done in a more effective way? Why are the boundaries of certain 
’irograms set as they now are? He assigned responsibility for each question 
and asked for answers within three weeks. These were important fundamental 
questions, and from their answers he concluded that changes were urgently 
needed. For Instance: 
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There was inadequate uaq of coat-beneflt analyals as a basis for measuremenf 
of weapons systems alternatives. Service leadership did not reellv kSw fS 
total cost of supporting a B-70. The Polaris suSrlne, in fact proved 

»®“® retaliation effeetiVe^ess“ Prior to tw5 

At one time, McNamara even questioned the need for aircraft carriers sne- 
vulnerability perhaps outweighed their usefulness. He^dl 
^ed the systems analysis group to study this query. The Navy comniand 
^2® perturbed. Obviously, the DOD was not golng^ to^andon 
Sto’^consSatTonl’^* possibilities were Identlfi^ and taken 

the military, after McNamara seised the 
JJOD leadership initiative and instituted his revisions, the Secretary was called 
brfore a Congressional committee to explain his reforms. This was his simple, 
to^l£ “We must first determine what our foreign policy is 

® “liUtary strategy to carry out that policy, then b^ld the 

military forces to successfully conduct this strategy.” • 

«*. „ philosophy, McNamara Initiated several key organization 

published several perceptive articles analyzing 

nISSI f wTZf ^®® probably among the more significant Mc- 

because of Hitch s operations-research orientation. Hitch assumed 
1^0 ^^® budgeting and operations research functions with the title 

of Assistant Secretary-Comptroller (until 1065| when he resigned). 

?Jf® 0/ strragthened several key Jobs related to planning; 

(1) The ^sltion of Assistant Secretary for Policy Planning and Intemutionai 

^**®^ coordinate strategy with State De- 
to formulate strategic planning, and to determine the broad 
requirements for conflict contingencies. 

CT^ted *be hlg]Wevel office of Deputy .Assistant Secretary for Systems 
Dr. Alain Enthoven (now AssisJ»nt Secretary of De- 
fense) to fill the position. This office and its supporting staff were founded to 
make cost*effectlveneM studies of major strategic and weapons systems alter- 
natives, using quantitative techniques. Naturally, these mathematical experts, 
trained In the operations research approach, were sympathetic to the use of com- 
puters for solving complex problems. 

DiahouotttDOD 



W^t Impact have these changes had on DOD operations? Study of strategic 
questions followed by the asking of new ones has kept Department people think- 
ing and responding with adequate programs. Part of the McNamara technique 
Is to write out questions and to insist on written answers. He maintains on 
ms desk a black looseleaf notebook containing an annual list of over 100 ques- 
tions on basic Issues. Each February the questions identified by him and other 
line or staff executives are assigned to various advisers. The answers are due 
by the end of the summer, at which time they become the basis for changes in 
the five-year program budget. 

Many of the questions require complex study. Consequently, McNamara as- 
signs them to a unique study group, Dr. Enthoven’s Systems Analysis Depart- 
ment. Dr. Enthoven has characterized the workings of the Pentagon technique 
as follows. 

“It can best be described as a continuing dialogue between the policymaker and 
the systems analyst, in which the policymaker [McNamara] asks for alternative 
solutions to his problems, while the analyst attempts to clarify the conceptual 
framework in which the decisions must be made, to define alternative possible 
objectives and criteria, and to explore in as clear terms as possible (and quanti- 
tatively) the cost and effectiveness of alternative course of action.” * 

The DOD’s civilian staff has been severely criticized by the military for its 
extensive utilization of computers in problem solving. But while he was Assist- 
ant Secretary, Hitch was particularly eloquent In supporting their use and in 
placing the computer applications in proper perspective. Parts of his argument 
can be summarized as follows : 



■ Mittilet d Rockett, March 1968, p, 80, 
< "The Whlulest Kid,” Time, June 28, : 



1008, p, 18. 
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Economic choice is a way of looking at problemB, and It does not neces* 
sarlly depend on the use of any speclflc analytical aids. 

C^putatlonal devices are quite likely to be useful in analysis of complex 
problems, but there arc many problems in which they have not proved partic- 
ularly useful. In such cases, nevertheless, it is rewarding to array alterna- 
tlves and think through their Implications In terms of objectives and cost. 

ulicr© mftthGm&tic&l inodcls and computations arc useful ^ thoy aro in no 
sense alternatives to, or rivals of, good Intuitive judgment. They supple- 
ment and complement it. 

Judgment is always of critical Imiwrtnnce In designing the analysis, choos- 
tbe alternatives to be compared, and selecting the final course for ac- 
tion. The manager does not allow himself to become a slave to a certain 

dTrivSon may b^ matter how quantitatively exact its 

rA program analyiis and planning can lett bo accom- 

pli^ed through use of logical, scQuenced slept of approach. 

This is an area where the DOD’s efforts have been particularly frultfu. for the 
businessman. A study of particular merit is the one conducted by Frank E 
Gilmore and Richard G. Rrandenberg in which they analysed the thought process 
used by the Array Command and General Staff College in strategy toSnll 

for analogous corporate Ssslon plan- 
I considerable help In understanding the total 

The sequence of questions to be asked Is as f ollov's : 

1. What are the challenges facing the corporation? 

affect the enterprise’s economic missions? For In- 
stanTO, what justification Is there, to add a new product line? 

8. What are the desired missions? 
t' attainable goals to be sought? 

5. What are the competitive strategies to follow ? 
a What action plans are necessary to Implement these strategies? 

This scheme resembles the pioblem-solving sequence for military situation 

Defense Department Staff Officers Field Manual,* 
Using thei^ and other studies of the process of problem solving, we have devel- 

^ generalised strategic planning methodology 
^variety o?way^ * iwrtrayed in Exhibit IV. It has proved useful to IMG fn 

fhSt Importance is the “needs research” concept. How do executives 
think about the organization and Its environment? Where does the definition 
of a problem or opportunity begin? Usually it begins with wrceptualawa^^^^ 
iie^ ot the organization’s position or capability ; this awareness plus an im- 

SJ 

or opportunity. Preferably, relevant facts pertaining to the enterprise’s nosi- 
for^asted environment are then systematically gathered and analyzed 
the agenda of problems and their relative priorities. This process 
termed “n^s research” when conducted formally as in the DeS 
I^partment, The term “challenge” is perhaps more suitable than “needs ” ^or 

major strategic concerns : problems, needs, faults threats 
to be circumvented. Such a formal Inv^tory of 
Stlmulote oreatlvlty by exiKwlPK perrwnnel to 

Impact on organization 

How has lesson #4 affected the structure and broad re-siwiislblllt es of iMP’a 

Eos Of th J ^ professionals of widely diverse skllli The 

main tasks menHoSi^fh^^ which compose It correspond closely to the 
in^n casKS mentioned in the planning model proposed in Exhibit IV • 

.patbet «■ 

1 economic and market data. 

/?l Industry and competitive “Intelligence.” 

I dentify and measure new market needs, opportunities, and threats, 

ipMiSn, iW'.Wit?!*”"'"'” "®* 1062. P. 01. 
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4. Provide factual support for major new ventures. 

Strategic Planning.— -ThlB department’s prime duties are to— 

1. Provide leadership in the flve-year plan asffembly, including mobilizing 
executive support. 

2. Study and propose corporate-level strategies. 

3. Advise and counsel others in the synthesis of mission strategies and 
in the preparation of program packages. 

4. Evaluate proposed programs and studies, and recommend cost-benefit 
alternatives for programming in the flve-year plan. 

5. Guide the establishment of optimum resource allocations (all major 
capital requests are directed through this department for final evaluation 
of their fit with corporate goals and strategy) . 

6. Direct management attention to the most important challenges facing 
the company. 

Organization Planning.— This small department is charged with recommend- 
ing the appropriate structures, skills, and manpower to execute the approved 
programs. 

Venture Development, — ^Thls departmen has. the responsibility fm* — 

1. Analyzing and developing major new ventures to achieve strategic goals, 
and providing project leadership. 

2. Appraising and implementing acquisitions, particularly those that the 
operating divisions are not organized to handle. 

3. Seeking and screening opportunities. 

4. Developing the action programming fo, approved major p-ojects. 

I’ersonnel for this department are drawn prlt-.arily from men wi n engineer- 
ing experience, with heavy stress placed on analytical capabilities. 

Information Byttema.— Thin department is subdivided into the data process- 
ing and management sciences groups. The duties of the former group are to 
program, manage, and operate data processing equipment at the corporate level 
as well as to improve information systems and procedures. The second group, 
which is staffed with operations research specialists and engineers, i>erforiiiH 
the important functions of — 

1. Analyzing strategic alternatives and resolving the best course by means 
of operations research techniques. 

2. Providing other functions, e.g., mine planning and venture develop- 
ment, with mathematical problem-solving skills. 

8. Studying new concepts In management information systems, simula- 
tion, modeling. 

Top management has in this division a decision-making tool whose purpose 
Is to be reasonable and objective, free of prejudice from internal allegiances. 



Progress in defente 

For a long time the DOD lacked such an organizational provision. Btrategic 
alternatives were often selected Intuitively, not through dispassoinate analysis. 
A good example was the B-76 supersonic bomber, a project which made numer- 
ous headlines. Based on past experience, the Air Force leaders insisted on 
putting major future reliance on the B-70. But the Chiefs of Staff had not 
coordinated cost-benefit research of the B-70 capability with that of the Polaris 
missile and of land-based intercontinental missiles. When McNamara atMumed 
responsibility, he initiated the necessary studies, which led to a sharply accel- 
ernted Polaris program, an expedited enlargement of the Minuteman program, 
and a drastic cutback in the B-70 project. This was accomplish^ through a 
detaile analysis of alternatives by the systems analysis group. 

In numerous cases, the financial implications of program decisions were also 
IM)orly determined. For instance, the Chiefs of Staff authorized development 
of major weapons systems and yet had not projected the total cost of develop- 
ment beyond a year. Further, they had not predetermined how much it would 
cost to operate these weapons over an extended perlotl of time. Too frequently 
a poorly conceived project consumed gigantic expenditures. Because of cir- 
<’^™*tonces like these, the Dyna-Soar and Skybolt projects were cancelled. 

Under McNamara, the DOD set up a formalized system of cost-benefit analysis 
by groups not allied with any branch of the military but positioned organiza- 
tlon^ly near the Secretary of Defense. This step has helped ensure that failures 
like Dyna-Soar and Skybolt will not happen again. 

Lesson #6; Logic or task-sequence network diagrams should he used in plan- 
ning, implementing, and monitoring complex projects. 
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One of the DOD techniques that has been most rapidly adopted by the business 
world is the use of logic networks in project planning. There are a multitude 
of variations under a variety of acronyms, but in general they hark back to 
PERT (Program Evaluation and Review Technique), CPM (Critical Path 
Method), and Gantt charts. 

Altiiough IMG is far from alone in the use of such networks for planning, a few 
exansples of how they have been applied to great advantage should be instructive : 

IMC is presently building a |60 million plant on the east coast of India as a 
joint venture with Standard Oil of California. In order to execute this project 
more eflSciently in its early development phases, a task*sequence network -was 
created for the general manager. Such tasks as securing approval from the 
Indian government for a license, hiring a sales manager, and conducting a market 
seeding program were predetermined for him in the necessary sequence and 
interrelationship. 

At IMC's Saskatchewan potash mine, equipment was installed at the mine 
head which increac*ed the hoist capacity from 1.6 million to 2 million tons per 
year with only 80 hours of downtime. T?his progress was made possible by a 
precisely scheduled construction program. PERT-like systems have been invalu- 
able in similar close-down and start-up operations in many other areas as well, 
notably in steel mills and oil refineries. 

DOD Application 

As Is well known, PERT was developed by the combined forces of the Navy 
Special Projects Office, liOckheed, .and Booz, Allen and Hamilton. The applica- 
for which It was desipmed was the planning and control of what is familiarly 
' • m as the Polaris Project In 1958. Through the use of PERT, the efforts of 
' hundreds of contractors and many thousands of subcontractors were 
f ..dinated so effectively that the missile was operational two years ahead 
of the original schedule. Since then the transfer to business has been so com- 
plete that the application of the majority of PERT-like systems is now In non- 
government work. 

In defense work, as in noudefense work, logic or task-sequence diagrams have 
offered several Important benefits : 

Implementational planning Is ensured, for the network requires rigorous 
discipline in the evaluation of interrelationships between all project steps and 
imposes strict constraints on possible sequencing of events and actions. 

Decision points that will strongly influence the direction and time span 
of a project are high-lighted. 

Maximum allowable delays become clearly evident, as do the consequences 
ojC cxcc 0 (linf|i these del&ys« 

‘The networks clearly define responsibility for each activity and also specify 
the activities with which a given operation must be coordinated. 

Letton #d; Dedaion-making centers arc useful devices for expediting revicto 
or approval of programs in complex organizations. 

A number of corporations have taken advantage of the decision-center concept. 
Du Pont is a well-known example of a company which has used it for both long- 
and short-range planning purposes. (Although Du Pout’s design places heavy 
emphasis on control rather than planning, it also enables the Implications of 
alternative ftiture moves to be seen in overall perspective.) Du Font’s decision 
center is a room that makes use of a tramrail system and a hierarchy of charts 
which allows rapid pinpointing of operating problem areas. 

The Importance of visual-display techniques in increasing the effectiveness 
and efficiency of presentations cannot be overstressed. For instance, IMC has 
been able to justify extensive use of “visuals” to the degree that the Strategic 
Planning Department has Its own graphic analyst and the corporation retains a 
consultant to increase the effectiveness of executive presentations. 

The decision-center concept goes beyond the idea of a conference room as a 
place in which to argue proposals and make plans. Pertinent data about the cor- 
poration which may influence the advisability of alternatives can be made avail- 
able quickly and in an explicit form. As more sophisticated Information systems 
and document-retrieval techniques are developed, the power of centralized deci- 
sion environment rooms will grow. In these rooms, executives will have at their 
fingertips historical and projected information from all phases of corporate ac- 
tivity readily retrievable from a computer data bank. Simulators of the cor- 
porate budget and major operations will be manipulated upon inquiry by the 
executives in conference. It will be the responsibility of a group such as the 
IMC Corporate Planning and Development Division to see that all possible quer- 
ies are anticipated and available in a form which may be readily interpreted. 
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IMG lJa« initiatea teats of a computerized simulator for tbe five-year and pne- 
vear budgets. This approach yields several benefits, the two most obvious being 
(X) the ease of revising the five-year proflt-and-loss budget projections periodi- 
cally, and (2) the ability to compute the profit Impact of a large number of 
alternatives. Management will be able to ask contingency-type "what If ques- 
tions during budget review, and to select a final one from a number of possibili- 
ties. This will help to overcome a key weakness— the fact that the final budget 
often results from negotiations between managers and their superiors, rather 
than from systematic evaluation and comparison of ..it,*rnatlve uses of funds. 

FaciliUea in DOB 

When McNamara assumed command of the UOI), he felt that there was an 
excessive number of committee meetings and reports which tended to delay deci- 
sions on program changes. Consequently, a specially designed strategy decision 
room was created under the management of the OflSce of Programming, which 
is also In charge of maintaining t»»« running five-year idan. 

In this room are four "Vu-graph” ype projectors that display against four 
adjacent screens. On one side of the room is a tramrall which brings forward 
on floor-to-celllng charts the approved program-package data. On the opposite 
side, the tramrall displays added charts and data that relate to the specific ele- 
ments under examination. Decision makers sit In the center area and can refer 
to the side panels for iwrspective. The visualization Is flexible and provides 
needed support for the proposal or problem under examination. There Is a com- 
puter located behind the projectors In the preparation area which also contains 
the charting and display requl: ements. DOD planners assert that they have the 
capability. If someone asks a question regarding trad ‘-offs In resource allocation, 
to run the question through the computer, type the a»;iw'er, prepare a vlmiel, and 
project It back on the screen In seven minutes’ time. 

The military and NASA have created complex iJecIsIons centers using ad- 
vanced electronic display equipment, but these facilities ar* designed for the de- 
ployment of already allocated resources. Decision environment rooms for re- 
solving strategy questions have substantially different requirements. For In- 
stance, the Information displayed is usually required on and ad hoc basis for 
single, not rereated, use In determining the best allocation of new resources. 

C'ONCMTSIOX 

If management Is to exploit the rich resource of decIsIon-maklng tools and 
techniques which have become available In recent years. It must do more than 
understand and appreciate these methodologies. Its commitment to the promise 
of such systems must be great enough to cause It to modify Its organ'zatlon and 
allow these concepts a position from which to operate. It must bo willing to 
Involve Itself the way IMG did when it estabi’^jhed the carefuby structed Cor- 
porate Planning and Development Division and headed it with a vice president. 
In doing so, management says that It wo ‘a Its past methods of decision making 
challenged. Its proposals soundly evaluate, by a disinterested team of specialists. 
Its strategic moves made In the light of penetrating environment "Intelligence,'’ 
and Its alternative courses of action systematically identified and weighed. 

The cost of supporting the staff to carry out these tasks effectively Is high, but 
It can be justified In a company committed to growth. Growth Implies active 
change, and where change occurs rapidly. Increased sensitivity Is required to keep 
an organization’s resources and capacities well matched to the opportunities most 
consistent with them. r.i an effort to continue building this sensitivity, man- 
agement must strive to embrace and distill for Its own use the multitude of cen- 
santly emerging advances In decision technology. A measure of uncertainty 
will always remain In business, but the prize will go to the one who plans and 
leaves the least to chance. 

What can businessmen learn .from the Department of Defense’s pioneering 
work with managen^cut concepts? In this article the authors describe how one 
company, Internatlonttl Minerals ^ Chemical Corporation, lias applied six "les- 
sons" from DOD’s experience : 

1. Allocating the company’s resources through use of the concept of strategic 
missions. 

2. Annual budgeting Integrated with long-range planning on a continuing basis. 
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3. Applying 8* stems simulation and other 0,E. techniques to compler strategy 
Qildsfions, 

4. xerogram analysis and planning based on a logical, systematic sequence of 
analytical steps. 

5. Use of task-sequence network diagrams in the programming and administra- 
tion of complex development projects. 

6. Decision-making centers for analysing and reviewing corporate plan**. 



The Planmng-Pboqrahming-Budgeting System : An Annotated Bibliography 

Robert L. Cbartrand, Information Sciences Specialist, Science Policy Research 

Division ; and Dennis W. Brezmct, Research Assistant, Science Policy Research 

Division, Library of Congress, I,egislative Reference Service 

INTRODUCTION 

The increasing demand by the Congress and the Federal community-at-large 
for information on the Planning-Programing-Budgeting System (PPBS) has 
prompted the revision and expansion of the PPBS bibliography first printed 
in September 1066. The revision contains eight new annotated entries plus a 
listing of fifteen additional selections, which are not annotated. The bibliog- 
raphy briefiy describes selected material covering PIBS concepts, implementing 
procedures vTnd directives, and other selections assessing the impact of PPBS. 

PPBS, a management system, was first introduced in the Department of 
Defense in the early 1060’s. Conceptually, PPBS integrates planning, program- 
ing, and budgeting into an organization’s decis on-making process. Carefully 
articulated plans translate agency goals into s, >cific objectives. Alternative 
methods of achh ;ing these objectives are identified and programs are formed 
for each method. Program costs over several years are determined systemati- 
cally, being drawn together from the planning, i)rogramming, and budgeting 
phases. Selected information and analyses are brought before the decision- 
maker who then Judges the predicted performance of each program against its 
cost. Once in operation this process encourages a continuous appraisal of agency 
programs. Actual performance is compared against objectives that are being 
constantly revised. 

Implicit in PPBS is the use of analytical tools. The first of these, "opera- 
tions research,” grew out of the research programs of World War II. Opera- 
tions research became a valuable tool in the war to solve tactical problems, 
e.g., improving the effectiveness of anti-submarine and bombing operations. 
Systems engineering, cost-effectiveness analysis (or cost-benefit analysis), and 
the synthetic/analytic approach known as "systems analysis” were tools and 
techniques which closely followed the development of operations research. 

Systems analysis and PPBS are closely related, but important distinctions 
can he made. Systems analysis usually is perfon. ed within a research environ- 
ment while PPBS operates within a management e:«,iVironment. in a historical, 
sense it could be said that the successes of systems analysis led to its adaptation 
in a series of management applications. Thus, a system of management 
established that operates and is sustained by the use of the techniques and tools 
of systems analysis. 

On August 25, 1065, President Johnson issued a statement expanding PPBS 
beyond the Department of Defense to selected civil agencies within the Federal 
government. This triggered a chain of events designed to spur and direct the 
implementation. Bureau of the Budget and agency directives have appeared, 
related Congressional hearings have been held, a number of essays and articles 
have been published. 

On November 17, 1966, the President sent a memorandum to the heads of De- 
partments and Agencies which emphasized the value of PPBS in achieving more 
effective and more efficient Federal programs. He noted that many agencies had 
been slow to establish PPBS. Accordingly, the Budget Director was asked to 
report to the President quarterly, beginning with the first quarter of calendar 
year 1067, on the progress of the implementation of his directive of August 25, 
1965. In his "Quality of American Government” message to Congress, dated 
March 20, 1067, the President again stressed the worth of PPBS. The most 
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advanced techniques of modern business management would, he maintained, force 
the Federal govermnent to ask fundamental questions that illuminate the choices. 
The President then underlined the need for more trained manpower and more 
data. He urged the Congress to approve the funds for PPBS requested in the 
budgets of the various Federal agencies. 

This short, annotated bibliography selectively reflects the rapidly expanding 
literature on program budgeting and features the following categories of source 
materials : 

(1) The basic concepts and development of PPBS ; 

(2) Bureau of the Budget and agency directives on PPBS ; 

(3) The operation of PPBS at the State, county, and city levels ; 

(4) An explanation of the analytical tools associated with PPBS ; 

(5) Congressional documentation on PPBS ; and 

(6) A summary of the Congressional interest in the systems approach. 

I. Novick, David, ed. Program Budgeting, Program Analysis and the Federal 
Budget Cambridge, Harvard University Press, 1965. 382 p. 

In the preface Novick emphasizes the need for program budgeting due to the 
complexities of resource allocation decisions. Program budgeting is designed 
to peirfect or sharpen decision-making by improving the methods of framing prob- 
lems and increasing the quantity, quality and organization of information avail- 
able. 

lu view of limited resources, the central problem is to assure that a program’s 
resource requirements can be reasonably met in the future m well as the present. 
While the allocation process is primarily a political one, new methods and tech- 
niques can illuminate the implications and ramifleations of decisions to be made. 
Program budgeting provides such an approach. 

The book is divided into three sections. .Part I discusses the government’s 
decision-making process and the role of budgeting in that process. Part II de- 
scribes the development of the program budgeting techniques in the Department 
of Defense and presents possible approaches to other government fimctions. 
Part III deals with the implementation and or ration of the program budget. 
The twelve articles and essays contained in tl book are listed below. One or 
two sentence descriptions are included for eight of them ; longer descriptions are 
provided for the other four. 

Part I. Government Dedson-Making and the Program Budget 

1. Anshen, Melvin. “The Federal Budget as an Instrument for .Management 
and Analysis.’’ p. 3-23. The lead-off article is a summary of the actual budgetary 
process with associated problems and a potential program budgetary process 
with its strengths and weaknesses. 

2. Smithies. Arthur. “Conceptual Framework for the Program Budget.’’ p. 24- 
60. Smithies declares that society beneflts in a direct proportion to the amount 
of information availabie on the implications of political decisions. He further 
believes that a government can determine its policies most effectively if it 
chooses rationally among alternative courses of action, with as full a knowl- 
edge as possible of the implications of those alternative^. He considers that 
planning, programming, and budgeting provides the necessary tools to do this. 
PPBS constitutes the process by which objectives,. resources and their interrela- 
tions are taken into account to achieve a coherent and comprehensive program. 
Several factors increase the di£9culties of program designing and include: (1) 
problem of highly complex or vague objectives ; (2) possibility of a multi-agency 
program as opposed to a single agency program; (3) contradiction over fune- 
t^.onal versus some other method of programming, e.g., regional programming 
as the State Department might desire ; (4) necessity for considering both public 
and private interests in programs aimed at economic development. Smithies 
suggests certain criteria that should be met when designing programs. The cri- 
teria should (1) permit comparison of alternative methods for carrying out the 
objectives; (2) consist of complementary components; (3) place service supply- 
ing elements of an organization in a separate program; (4) provide for overlap- 
ping structures in organizations where geographical and functional programs are 
required ; (6) separate programs according to time span over which expenditures 
take effect. For example, functions may be divided into production, investment, 
and research and development. 

3. Fisher, Gene H. “G^e Role of Cost-Utility Analysis in Program BudgetL'\g.’’ 
p. 61-80. Fisher' divides program budgeting into three segments: (1) structmal 
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aspects which are concerced with establishing a set of categories oriented pri- 
marily toward outputs (2) the analytical process which reauires using various 
analytic tools systemati'»ally ; (3) information systems which will support the 
first two items. Fisher’s primary concern is for one particular analytic approacli 
of the second segment-cost utility analysis. 

Part II. Actual and Potential Application of the Program Budget Idea 

4 Noviek, David. “The Department of Defense.” p. 81-110. The author 
paints in the historical background to program budgeting by discussing its intro- 
duction In the Department of Defense. 

5. Margolis, Milton A. and Stephen M. Barro. “Tiie Space Prcgrani.” p. 120- 
145. The applicability of the space program to program budgeting Is discussed. 
The applicability of the space program to program budgeting Is discussed. The 
present system orientation and a long planning horizon of the space program 
facilitate the budgetary changeover. 

6. Meyer, John E. “Trausiiortation in the Program Budget.” p. 146-177. The 
Federal transport exi>enditures are grouped and discussed by function. 

7. Ilirsch, Werner Z. “Education in the Program Budget.” p. 178-207. The 
article suggests more effective ways of dealing with the Federal support of edu- 
cation presently originating in 42 departments, agencies and bureaus. 

8. Frankel, Marvin. “Federal Health Expenditures in a I’rogram Budget.” 
p. 208-247. The author outlines methods of program budgeting for health that 
will force to the surface answers on how much improved health is worth. 

9. Hirsch, Werner 55. “Program Budget for Natural Besource Activities.” 
p. 248-284. “There are many demands on Federal funds, and since we have 
limited natural resources that must be put to a variety of uses, the Federal gov- 
ernment faced some difficult choices. Improved tools are needed to articulate 
these choices and to facilitate judicious decisions,” the author declares. 

He stresses the need for a carefully defined national resources policy. No 
such policy statement can be readily found, he says. Admittedly the quantity 
and diversity of public and private bodies involved in natural resources activi- 
ties complicate the process of fashioning comprehensive and coherent natural 
resource programs. But the key question “Should less bo devoted to A, more 
to B ?” can be approached much more precisely. 

The chapter Is divided into four parts: (1) an examination of assumptions 
and objectives of our national resources policy ; (2) a review of existing budget 
activity and suggested ways of bringing it closer to a program budget ; (8) a 
presentation of how program budgeting can elucidate allocation decisions ; (4) a 
consideration of administrative and institutional arrangements needed to im- 
plementation decisions. 

Part III. Implemen*ation and Operation 

10. McKean, Boland N. and Melvin Anshen. “Limitations, Bisks and Prob- 
lems.” p. 285-307. The problem that are likely to occur when program budget- 
ing is introduced are dealt witl )y the authors. These problems fall into three 
broad categories — conceptual, operational and institutional. The very meaning 
of program budgeting will present difficulties. Is it (1) restructuring of the 
budget where costs are accumulated into more meanin^ul categories; (2) a 
budget that implies a longer planning horizon ; (3) an adaptation of analytical 
tools, such as cost utility analysis and operation research, to the budgeting 
process ; or (4) an arrangement for enforcing the allocation decisions? 

Operational problems, those related to managerial implementation, could be 
of many sorts; (1) the difficulty of collecting and organizing the appropriate 
information; (2) the improper fit of the program budget into the budgetary 
process. The old budget structure will probably exist alongside the new for 
some time providing a potential for conflict between the two structures: (3) the 
centralization of authority by including a mechanism for enforcing central de- 
cisions. Decisionmaking could drift upward. Alternative solutions could be 
suppresed. Alternative studies could become “design studies (4) by increas- 
ing the rationality required in decision-making, a conservative bias might de- 
velop. Decision makers will be reluctant to take chances or rely on their insti- 
tutions ; (6) the lack of concern for uncertainties because they cannot be treated 
rationally. A Procrustean approach to decision-making might occur. 

Institutional problems are related to those pressures, bureaucratic or political, 
that are unavoidably present, in any organizational setting. To many of the 
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interents represented by the execr!:ive, legislative and private sectors, the pro- 
gram budget will be seen as a disturbance “if not an outright threat.” 

11, Steiner, George A. “Problems in Implementing I'rogiam IJudgeting,” p. 
808-352. The broader problems arising from the implementation of program 
budgeting are discussed. The article addresses the question, “How fast and in 
what depth shall program budgeting be further used in the Federal government?” 
Included is a diagram of a system for comprehensive planning, 

12. Anshen, Melvin. “The Program Budget in Operation.” p. 358-870. The 
author discusses the implications of a fully implemented program budget. This 
is treated in a context of the potential, impact on Federal, state and local 
governments, and industry, 

II. “Planning-Programming-Budgeting System : A Symposium,” PiibliG Admitir 
istration Review, Vol. XXVI, No. 4, December 1966. 

The December 1966 issue of the PuUic Administration Review features a sym- 
posium on the new management system which the civilian agencies of the Federal 
government have adopted recently. The series consists of six articles on the 
subject, three of which are annotated below ; tlie remaining three are listed later. 

1. Schick, Allen. “The Road to PPBS : The Stages of Budget Reform.” pp. 
243-258. The author examines and carefully weighs the question. How does 
the new budgeting system differ from the old? As a follow-up, he asks. What 
is the significance of this difference? Three distinct stages of budgetary reform 
are discussed in order to provide an historical perspective on the recent changes 
in the budgetary process, viz., the introduction of PPBS. 

The concepts of control, management, and planning identify the three stages. 
The first stage dated roughly from 1920 to 1935 and emphasized the develop- 
ment of an adequate system of expenditure control. Although management and 
planning elements were present, the first priority was to establish a reliable 
system of expenditure accounts. The second stage with a management orienta- 
tion emerged during the New Deal and culminated in the movement for per- 
formance budgeting. The third and present stage stre,sses integrating the plan- 
ning and budgeting functions of government. PPBS was first developed and 
refined in the Department of Defense. Because of its success the President di- 
rected that it be adopted by all Federal civilian agencies. 

The author admits that the two previous orientations — control and manage- 
ment — continue to infiuence the budgetary process and act as constraints on 
budget reform. Yet, PPBS is designed to alter the form in which information 
is categorized, affecting the actions of budget makers. Sytsems analysis and the 
cost-benefit approach is stressed. In this connection a new group of professionals 
are being brought into budgeting. They are committed to the “types of analysis 
and norms required by the new techniques” and have a “background in eco- 
nomics and systems analysis rather than in general administrative training.” 

2. Greenhouse, Samuel M. “The manning-Prograrnming-Budgeting System: 
Rationale, language, and Idea-Relationships.” p. 271-276. The author makes 
two points in this succinct article. First, a single concept forms the base of the 
PPBS structure. 

“The PPBS concept is that each Federal A^ciicy is accountable to the Presi- 
dent for the production of goods and services, and more particularly, for the 
distribution of these goods, and services to the American people.” 

This is a departure, the author maintains, from the previous purpose of the 
budget system which was to provide the Presidency v/ith administrative support. 

Second, key terms, which are common in analytical and budgeting circles, have 
different meanings in the PPBS context. The author proceeds to define and 
explain eight terms that are vital elements of the new system. These are : ob- 
jectives, programs, program alternatives, outputs, progress measurements, in- 
puts, alternatives, and systems analysis. 

8. Wildavsky, Aaron. “The Political Economy of Efiicieucy: Oust Benefit 
Analysis, Systems Analysis and Program Budgeting.” p. 292 810. Systems 
Analysis, program budgeting and cost-effectiveness analysis involve a great 
deal more than economizing and efiiciency. They can have far-reaching effects 
on the structure o^ a political system. Tlie author argues these points and 
atempts to strengthen his position by identifying what tiie new techniques can 
and cannot do. 

Wildavsky discusses the underlying economic and political assumpioiis of 
cost-benefit analysis. He covers the limitations and mixed benefits of this tech- 
nique. Systems analysis is treated in a similar way. It is defined compared 
with other techniques, and evaluated. Finally, the character and the role of 
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program k^udgeting are aHsessed. How are programs conceived? How are ends 
separated from means? Answers to these and other questions are given. 

In conclusion the author points out the imhalunce created by the emplnisls 
OQ economizing. The economic emplmsis should not outweigh the <'omern 
for the political dimensions. This will happen "If political rationality continues 
to lack trained and adept defenders.” 

The other tliree articles not discussed here are : 

4. Hirsch, Werner Z. ‘‘Toward Federal Program Budgeting.” p. 259-270. 

5. McGllvery, Francis E. ‘‘A Management Accounts Structure.” p. 277-282. 

0. Banks, Robert L. and Arnold Kotz. ‘‘The Program Budget and the Ixiterest 

Rate for Public Investment.” p. 28!b>291. 

III. TJ.S. Bureau of the Budget, “Planning-Programmlng-Budgetlng.” Bulletin 
No. 06-3, October 12, 1905. 13 p. 

The bulletin desj-ribes procedural steps for establisliing and implementing the 
planning, programming and budgeting system. The background, concepts and 
structure of PPBB are discussed. Agency responsibility is spei'Cd out In broad 
terms. A schedule Is included requiring the agencies to submit multi-yen c 
programs and plans by May 1, 1900. 

IV. U.S. Bureau of the Budget, ‘‘Plenning-Programming-Budgetlng.” Supple- 
ment to Bulletin No. 0C™3, February 21, 1006. p. 31. 

The supplement describes the procedures for filling out and submitting two 
of the documents central to PPBH^ — Piogram and Financial Plan (PFI*) and 
Program Memoranda (PM). The PFP is a tabulation of program outputs, in 
the form of services or hardware, and program inputs, in the form of costs and 
other financial data. The Program Memorandum is to be prepared annually 
on each ot ihe program categories sliown in the PFP. The I*M provides the 
analytic backup to the individual program. These memoranda are to serve as 
basic planning documents. They are periodically updated on the basis of new 
information, shifting objectives, or changing availability of re.sources. Both 
documents are to be submitted for the first time by May 1, 10(50 and will form 
the basis of the spring review of the budget. 

V. Offlec of Beonomie, Opportunitu, "Establishing of the Planning-Programming- 

Budgeting System” OEO Instruction No. 72-2, July 10, 1900. 54 p. 

The instruction establishes PPBS in the Otfice of EconohJe Opportunity and 
Incorporates the requirements outlined in Bureau of the Budget Bulletin 66^ 
and its supplement. It opens the way for implementing program budgeting pro- 
cedures by supplying the essential background, assignments or responsibilities, 
definition of terms, and an explanation of pioeedures and reports. The report is 
divided Into eight sections : 

1. Introduction 

2. Assignment of system responsibilities 

3. System end products 

4. The annual budget pkin and the annual operating plan 

5. Threshold change procedures 

6. The program structure 

7. The Ideal PPBS cycle 

8. Glossary of terms. 



V. Mushkin, Selma J. Planning, Programming, Budgeting for (Hty, State, County 
Ohjectivea, State-Local Finances l*rojeet, George Washington University. 
1907. 6 documents, p. 63. 



The State-Local Finances Project of George Washington University, under the 
dlre<*tion of Selma J. Mushkin, prepared a series of documents on the planning- 
jirogrammlng-budgeting system for State and local governments. The first of 
the series introduces the concept by discussing the purpose, history, character- 
istics, and components of the new budgetary system. Exhibits have been used to 
Illustrate a PPBS program structure and a multi-year program and financial 
plan. 

remaining four i)arts of the series address specific problems of integrating 
PPBS Into a governmental organization. The explanations cover points in ques- 
tion from ‘‘why PPBS?” to the procedures of how to staff and train for PPBS. 

The other four parts are : 

1. PPBS Note 1— -Is an integrated planning, programming, budgeting system 
useful for our Jurisdiction? » o ^ 
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Administrative framework for establishing planning>pro« 
are mig^es'tca^i^^ 8tate«» cities and counties ; some considerations 

3. PPBS Note 3 — Development of Initial Instructions to inaugurate a nlannina* 

jreumlnary co».iaeratloM aad model la- 

goveraSs^'*^*^ 4^Stafflng and training for a PPB system in state and local 

F. “Planning, programming, budgeting systems and the plan- 

smisma' (Washington), v. lia February la imf p. 

hnSptilwLa®jH«^ demands which we being placed on the planner and 
budgeteer today, and discusses the contribution which PPJ8S is making as it 

re*mirPM^°A®hHo^^ determining how, when and where to allocate precious 

of the State and Local Finances Project the so- 
called 6-5-5 Project^” is followed by commentary on the difference between tra- 

“multi-year broad, funcSonal-ar^ pro- 
gram statement” for a period of one to five years. 

really needed is a co’ablnation of PI>BS and 
comprehensive (l.e., long range, all-inclusive) planning.” A recommendation is 
made for a viable planning program which has four levels of output, conside?«l 

woSJTbe”* particularity. The^four elements 

Development Policies Plan (a broad statement of 

Ilnl,, md d“efopS”uh“^^^^ Apartment 

4. An annual development plan, where PPBS would be applied. 

Pepartment, Office ot Planning Coordina- 
tion, Division of the Budget. “Guidelines for Integrated planning, program- 
ming, budgeting.” 1966. 40 p. A'wwimujf, program 

fffiie manual describes New York’s planning-programming-budgeting sTstem 
and how the State de]^rtmentfa may Improve their long-range program *prof^ 

^ annual preparation of the budget have been modi- 

1. Include activities specifically geared to the preparation of long-range 

program projections ; *■ *-- e lauKo 

2. Provide a transitional period for evaluation and coordinaUon of long- 
range program projections, and to relate projections to comprehensive state- 
wide goals and objectives ; and 

3. Prepare annual budget requests against a comprehensive projection of 

long-range needs. * u ux 

The necessity for utilizing uniform formats In departmental program projec- 
tions Is stressed, and detailed guidance provided. Departmental needs and de- 
mands are examined with special planning forms depicted. Similar guidance is 
set forth for handling capital facility requirements, personnel reSremeni? 
fiscal requirements, and program research. ^ xcxucuuj. 

Graphic presentation to highlight and summarize key statistical Information 
Is encouraged, and numerous examples are provided. Recognition is given to the 
Importance of developing top-level executive commitment to the planning process 
to each State department. Throughout the manual, emphasis is placed on con- 
cise, lucid instructions and examples, thereby heightening its value to the lier. 

XX. Grosse, Robert N. “An Introduction to Cost-Effectiveness.” Research Annu' 
ysis Corporation. AD 622112. July 1965. 27 p. -tcesearcn Anal- 

The paper introduces the reader to the basic theory, techniques and terms of 
cost-effectiveness analysis. The analytical techniques which compr’so an imnor- 
tant part of program budgeting are described as a systematic examination of 
the costs, effectiveness and risks of alternatives, policies, strategies or courses 
of action. The primary ingredients of the cost-effectiveness approach are ; 

1. Objectives 

2. Alternatives 

8. Costs of alternatives 
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4. Mathematical models relating each alternative to the stated objective 
6. Criteria for choosing the alternatives 

The remainder of the paper — a series of graphs — depict, step*by*step, the 
process of identifying and selecting alternatives in order to achieve a certain 
objective. From a simple manpower versus machine output problem, the author 
advances to the question of the performance effectiveness of military weapons 
systems. 

X, U.S. Congress. Senate. Special SuVcommitiee on the Utilization of Scien- 

Uflo Manpower of the Committee on Labor and Public Welfare, “Scientific 
Manpower Utilization, 106f>-196O.” Hearings before the Special Subcom- 
mittee on the Utilization of Scientific Manpower. 80th Cong., 1st and 2nd 
Sessions, November 19, 1905, May 17 and 18, 1006. Washington, D.C., 
U.S. Govt. Print. Off., 1907. 218 p. 

During the 89th Congress the Subcommittee held two sets of hearings on systems 
analysis and PPBS in connection with S. 2602, “The Scientific Manpower Utiliza- 
tion Act of 1005.” The flr. t set of hearings was held in California, at which 
time the Subcommittee received testimony on the State’s exi)erience with the 
four systems studies contracted out to local aerospace industries. Representa- 
tives of the State, Including former Governor Pat Brown, and of the aerospace 
Industry explained the character and scope of the studies on transportation, 
waste management, crime and information systems. 

The second set of hearings focused on the Federal government and the pi ogress 
of the extension of PPBS beyond the Department of Defense to the Federal 
civil agencies. The testifying witnesses were Alain Bnthoven, Assistant Secre- 
tary of Defence for Systems Analysis ; Henry S. Rowen, Assistant Director, Bu- 
reau of the Budget; and the agency officials responsible for PPBS in the 
Department of Health, l^ucation and Welfare (HEW) ; Department of Hous- 
ing and Urban Development (HUD) ; and the Office of Economic Opportunity 
(OEO). 

Enthoven outlined the past experience of the Department of Defense with sys- 
tems analysis. Describing systems analysis as “quantified common sense,” he 
gave examples of its use and discussed the organizational arrangement neces- 
sary for optimum results. He Identified the limitations of systems analysis, but 
emphasized that they usually were overstated. Entb‘»ven concluded by com- 
menting on the application of systems analysis to problems at the State and local 
levels. 

Rowen, in his testimony, discussed the domestic agencies which, at that tlme^ 
were in most cases Just beginning to apply systems analysis and program budget-, 
ing techniques. PPBB was portrayed as a management system internal to the- 
Executive Branch. Interlacing the system were certain analytical tools, crucial 
to Its success : surrounding it were the problems and opportunities of Implemen* 
tation. 

The remainder of the hearings was devoted to the present and future status 
of PPBB in HEW, HUD and OEO. Several difficulties in effecting PPBS within 
each agency were noted. The widely divergent goals of HEW would present a 
number of obstacles before a department-wire system could function smoothly. 
The recency of reorganization in the case of HUD would lengthen the change- 
over time. In a similar way the newness of the poverty program, administered 
and directed by OEO, in effect has constrained planning due to the limitations 
and inadequacy of past statistics. 

A second document on two subsequent sets of hearings (held in January and 
March 1937) which also were devoted to the systems approach will be publiphed 
In the spring of 1967 oy the Subcommittee. 

XI. U.S. Congr'-'ss. House. Suheommittee on Research and Technical Programs 
of the Committee on Government Oiierations. “Federal Research and De- 
velopment Programs : The Decision-making Process.” Reiwrt of the Bub- 
committee on Research and Technical Programs. 89th Cong., 2nd Bess., 
June 27. 1960. Washington. U.B. Govt. Print. Off., 1906. 41 p. 

The report, released in June 1006, by the Reuss Subcommittee on Research and 
Technical Programs, focuses on the Federal decision-making process and the 
achievement of national goals. Three aggressive Federal research and develop- 
ment programs — defense, space and atomic energy — are compared with three less 
aggressive programs: transportation, housing and facilities, and water pollu- 
tion control. Three elements of dynamic decision-making are singled out ; 

1. Far-sighted decision-makers and far-reaching decisions ; 
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2. The deliberate search for new Ideas and new teehnolo'^y ; and 

3. Use of systems .analysis and systems engineering to handle complex 
resear(;h and development problems. 

In the case of less aggressive decision-making, three salient factors are 
Identified : 

1. Too little initiative Ky some program directors : 

2. Inadequate Exe<*utive Office initiatives to remedy weaknesses at pro- 
gram level ; and 

.3. Insufficient cost-benefit comparisions made by Executive Office of < om- 
peting claims to Federal R & D funds. 

The rejwrt supports PPBS, with its search for alternative objectives to meet 
national goals, alternative ways to attain these objectives, and with its reliance 
on cost-benefit analysis when selecrting a particular alternative. In this context 
the report recommends an intensification of program budgeting elforts in the 
research Jind developme>»t programs of the Federal government. 

XII. US. Congress. Joint Committee on the Organization of the Congress. 
Hearings before the Joint Committee on the Organization of the Congress. 
89th Cong., 1st Sess. Washington, D.C., U.S. Govt. Print. Off., lOO.'J. Part 
12. p. 1775-1783. [Statement by Charles L. Sehultze, Director, Bureau of 
the Budget.] 

In liis statement before the Joint Committee, Sehultze poses several questions 
concerning Congressional action on the budget: (1) do appropriations committees 
have available the Information important to matters of “program choices,” (2) 
can greater consistency be achieved between various appropriations bills In view 
of the increasing number of multi-agency programs ; (3) can Congress maintain 
harmony among Its committees without burdening the Executive Branch with 
an annually expiring or biennially expiring authorization system? 

In connection with those questions Sehultze outlines tlie present efforts of the 
Executive Branch toward extending the Planning-Programming-Budgeting Sys- 
tem Into each department and agency. The purpose of I^PBS is “to have a sys- 
tem which will provide the kind of specific Information and analysis on the basis 
of which both Congress and the Executive can make better choices of where 
and how to allocate budgetary resourcc.'j.” The four elements of the system 
are: (1) definition of program objectives; (2) development of indicators or 
measures of effectiveness; (3) comparison of alternative ways ; (4) placement 
of these three elements into a proper framework. 

XIII. Chartrand, Robert I. “The systems approach: a tool for the Congress.” 
In Extension of remarks of Honorable Hugh Scott. Congressional record. 
[Daily ed.] (Washington), v. 113, March 20, 1967. p. S4049-S4053. 

The study describes the contemporary Congressional milieu, with its numerous 
and increasing demands upon the Members of Congress. Emphasis is placed 
upon examining how the “systems approach” might aid the Congressman both 
In his legislative and office-keeping roles, and also how the new tools and tech- 
niques culd be utilized in coping with problems in the public domain, such as 
pollution control, transportation planning, etc. 

Bossible applications of automatic data processing and systems analysis to 
Congressional problems In the lawmaking and appropriations areas of activity 
are set forth, and the possible impact of PPBS on the relationship between the 
Executive and Legislative Branches is noted. Current legislative activity involv- 
ing the projected establishment of an ADP facility to support the Congress, and 
the adaptation of defense-and space-derived systems techniques to other priority 
problem areas in society, is delineated. 

ADDITIONAL SELECTIONS 

1. Adelson, Marvin. The systems approach : a perspective. Sy.stem Develop- 
ment Corporation magazine. October 1060 : 1-0. 

2. Black, Guy. The applications of systems analysis to government operations. 
National Institute of Public Affairs. January 1060 : 35 p. 

8. Brite, George. The federal budget process. Legislative Reference Service. 
Library of Congress. September 20, 1060 : 78 p. 

4. *Bryk, Oliver. Models in cost effectiveness analysis : an example. Research 
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Private Responsiuility for Public Management 



(By F. Bradford Morse) 



Atithor’s None.- I wish to thank Linda K, Lee, my administrative assistant, and Robert 
L, Chartrandi, of the Hclence Policy Division, Legislative Referemu Uervlce, Library of 
Congreiis, for tholr Invaluable help In preparing this article. 



There is widespread agreement that despite the expenditure of billions of dol- 
lars and the proliferation of public programs and services, we are still a very 
long way from solving our nation's social and economic problems. It is increas- 
ingly evident that the fault lies not in congressional niggardliness or administra- 
tive ineificiency, but in the traditional approach to public problem solving, 
pollution control, to name just a few, we are still operating on the old project-by- 
In our federal programs for urban renewal, transportation improvement, and 
pollution control, to name just a few, we are still operating on the old project-by- 
project basis. Problems are subdivided into manageable units, but rarely are 
those units coordinated into a comprehensive pattern. It is rarer still for one 
program to be related to another, particularly in a case where agency jurisdic- 
tional lines do not overlap. To cite just three instances : 

One agency may be building roads 1. v bring more cars into the city, while an- 
other agency is develop.'ng mass tran.dt systems to keep them out. 

R<'cently the Federal Aviation Agency awarded money for modernization of an 
airport in Massachusetts, while the Civil Aeronautics Board was denying certifi- 
cation of the only comraereJal flights into the city served by the airport. 

When the bill to create the Department of Housing and Urban Development 
was before Congress In 1065, it was being touted as the coordinating unit for all 
urban programs. In reality it was to have jurisdiction over only a handful of 
the more than scores of federal programs then in existence. 

There is no lack of criticism of this haphazard approach to major national 
problems. Nevertheless, when the gains made in coping with our environmental 
problems are stacked up against the exciting breakthroughs that have been made 
in our aerospace efforts, it is clear that we are improving the quality of human 
existence here on et rth at too slow a rate. 

The incapacity oi government, as pre.sently structured, to make notable prog- 
ress in achieving national goals of clean air and water, livable cities, and edu- 
cational excellence weakens the confidence of the business community that the 
taxes it pays are producing proportionate results ; and— more important — it dis- 
appoints the expectations of those who have been promised a better life. 



* Annotated version appeared lu first edition of SP 114. 
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A WEW APPROACH 

jiidgment, we are on the threshold of an entirely new annroach to tho 
those public problems. It will Involve an altered relationship between 
business and government. It will mean changes in the governmental structure at 
all levels to accommodate multidisciplinary programs. To accomplish this revo- 
increasing Interest iS turning to the ^mpaSThat LTdS 
op^ effective management tools for the space and defense tlelds and using these 
te^nlques for the solution of nondefense problems. 

Ine mfm?w the national level . . . Involves a continuous cycle of defln- 

alternative systrnis to achieve these objectives, 
terms of their effectiveness and cost, questioning 
ttic oWectIves and o^her assumptions underlying the analysis opening new a^ 

military object^^^ unaiysis, opening new al- 

deSe^ ^ broad application when the word "military” Is 

sometimes regarded by the uninitiated as nothing more 

nnSS '>f available Information arc critical to the success of 

public pro^ams. I ar too often, however, decisions are made ^ 'th Inadenute 
data, usuall^y because not all of the necessary factors were taken Into consldera? 
!?w ’ ^ o“e local government official described the public management process. 
"We manage by reaction rather than design.” Use of the arrarof 

to we systmng manager can Immeasurably Improve the quality of public decision 
m^ng, and hence the quality of public programs. ^ ^ aecision 

the problems of a society characterized by a rapid growth rate, In- 
mobility, the nondefense public agencies In many 
S Sl^P^Sv ®®“P*\foWe to that of the military establishment 

point, technology had outstripped management. For 
55® discovered painfully that airplanes could not be designed 

sophisticated aircraft required had to be the product of 
proXcSi disciplines, ordered Into a comprehensive design and plan of 

The tremendous gains In management science that were triggered bv the war 
S5?fi5?® period were a tribute to the Inventiveness and skill of U.S. In- 

5ifS;i 1^0 nonmilitary aspects of our 

Although the United States Is a wealthy nation, Its resources are 
®2’ o“d om decision makers must assess carefully where to expend 
^m In the face of a rising population and its complex problems. The syscems 
approach, combining logic and the techniques of acquiring, organizing, and 
an^yzlng key Information, Is critically needed. b ^.mg, ana 

I. *-^6 federal government Is spending on research, only about 10% 

^"i5? *^® We still know very little about the control of 

pollution, the possibility of eliminating urban blight through the use of new build- 
ing materials and designs, or the relationship between transportation patterns 
and economic growth. And, to be sure, we know relatively little about how to 
Apply the management skills we have to these "soft” problems. 

Ifeoettary ttart 

It WAS for this reason that. In the current r ,dslon of Congress I again intrn- 
duced legislation o create a National Commission on Publlc^nagemSS ^ S 
proposed commission would be a working one and would fncludrrelSw 

hi “‘‘ae“>lo TOmmunlty. Ite mfntoto wojw 

be two fold . (1) to collect and analyze Information about the apnUcatlon of 
systems techniques to nondefenge, nonspace, public problems and 
programs which would use these’ technlJuesCio^ 

Its principal responsibilities would be to consider appropriate financial arrange- 

JaVuSJ-^eK^?’l Department of Defense.” OperaHon, Retmrch, 
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menta for the use of private management capability. At this point, it is a question 
whether contracts, loans, tax Incentives, matching grants, or some combination 
of these would be the most eifective approach. 

There is already considerable interest and some experience in this api)i'oach 
at all levels of governmeni The introduction of the Planning-Programming- 
Budgoting System (PPBS) In the Executive Branch is a step toward more com- 
prehensive governmental planning. Use of IT* *BS in each agency Is intended to 
pro(luce a “comprehensive multi-year program and linancial plan, systematically 
updated ; analyses. Including program memoranda, prepared annually and used 
in the budget preview ; special studies in depth from time to time, and other in- 
formation which will contribute to the annual budget process." “ 

And Vice President Humphrey has commented on the ability of systems tech- 
niques to help achieve the goals of the Great Society ; 

"I ^ve been convinced for many years that such urgent public problems as 
environmental pollution. Inadequate education, economic underdevelopment, con- 
gested transportation, and Inferior medical care can be resolved more effectively 
by systematically bringing our best scientific and engineering resources to bear 
on them. The defense and space programs have taught us how to mobilize these 
talents to achieve gigantic goals and wc can now use what we ha, learned to 
help realize the (Jr(*at H(K*i(‘ty." * . , , , . 

Public efforts in this direction are not limited to domestic problem solving; 
the Agency for International Development is moving in this direction as well. 
An interagency task force recommended in November 1906 that U.S. industry 
be given management responsibility to carry out development programs in the 
less developed countries. In particular, it recommended starting a pilot program 
to test the systems approach in planning and oi>erating development programs, 
with emphasis on the war on hunger. Heading the project would be consortia 
of U.a. companies which, when working together, would have the capability to 
use the systems approach. One of the key problems here would be convincing 
the governments of the less developed countries to use such management con- 
tracts for development with AID financing. . ^ , ,.1 

Some firms have already ventured into the economic development sphere. 
Among them ate Litton Industries, Inc, and Lockheed Aircraft Corporation : 

Litton prepared a program for the Greek government to develop Crete and 
the western Peloponnesus using the systems approach. The plan wp for Litton 
to provide the management capability for a 10-year project- twin goals- 
transforming both regions Into tourist attractions and stimulating Indus- 

**^SSo<*hS has looked ln*o education planning In the Dominican Republic. 
Starting from the Inargiia J premise that education, manpower, and capital 
Investment are key elements; of economic development, Lockheed prepared an 
economic mo<lel for the Dominican Republic, emphasizing the changes in gross 
national product that could result from various approaches to a national educa- 
tion system. Using systems analysis, the 

tlons of educational, motivational, and health factors, tcchnolo^cal 
and labor requirements. The result will be an tional and v^ 
ing package designed ultimately to stimulate additional capital Investment in a 
country with an Improved labor force. 



CAMFOBNi'A MOVES .VIIEAT) 



As exciting as these possibilities are, however, the dlfflcultles for systems 
managers of making the transition from precise requirements to essentially less 
quantifiable social needs should not be minimized. This is one of the lessons 
to be learned from the vEidely reported California contracts. In 1965, the state 
took a bold step forward in hiring four aerospace firms to undertake “systems 
engineering" studies in four areas ; transimrtion, crime prevention, data handling, 
and wn^te managem >nt. 

With California's rapidly growing population and heavy dependence on govern- 
ment contracts In anace and defense applications, officials there felt that the exper- 
tise on hand could be used to good purpose. The aerospace firms, long Interested 
in diversifying, were willing to Invest substantial sums to Identify arefis for 



• “Plnnnlmr-Prosrrflmmlng-Buflgetlng.” Bcllfitln No. 60-.3 of the Bureau of the Budget. 
Ibfeotitlve Oflieo of the ■PreMdent. Oetober 12. 1965. 

• Letter to Carl F. Stover. Preiddent. National Institute of Public Affairs, included in an 
addreaa b • Stover. “The California Experiment — ^An Appraianl." delivered before a meeting 
of the Ble'c..-onlc Induatrlea Aeaociatton. San Francisco, October 19. 1966. 
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InvkJfo.1 but much more was 

learufifl and the applI('ations to 

of tho studlpH. t-ioppci I or me luture. Here are summaries 

Transportation 

aSi'™'! 'So™;S J,7K tSifSKIw 

4u™!lC n «.v«tom .ina Xtrfl?«"E"ot •inter- 

W S^n&r' 

«n||}Sar 0' 

tItenJwlf/SS,C^^^^^^ "'"™' ”“'H.o,lolofilo« will apply to nnalyala of 

^ ^=*trai^rhtforwHrd model to te«t the blueprint 
of fliMTOwSateK?! “""“K™™*’ perfonnance, cost, anil ’phaalns aspects 

Crime prevention 

priwS'toj'irf rr' 

iS3£SES“ 

Data handUnff 

Missiles and Space Company devoted Itself to a review of nh 
were requirements for Information. The three tasks that It established 

1. Analysis of the current and projected reoulroments and oh^^^r•f^vA« nf 

'rtewoSps"'’™"’ *'"•" »ienclcs,ZS™i 

a Hesign of an Information handling system for the statf» nn^t- 

porforinanceconslilcratloasanaalternatlTOS^^^^ '' 

o. I reparation of a time-phased Implementation plan. 

Waste manuffcmcnt 

awardwl to the Aerojet-General Corporation, was visualized by 

me 

Si rc«.n.n,e„aatio.':»‘?o“; 

The monitoring of these four studies was assigned to Systems Hevelnmiiotic 
Corporation, sinco the state did not have resident capabllltv to 
Tin- nlgnlilcnncc of l nedon must not Do ovWKe™C I S £ rnouTiyi into 
Of necessary govern, d-buslness cooperation. i« u gooa example 

ifi demonstrated that the systems approach Is notonMniiv 

feasible for attacking public problems. An evaluK bv tK 
of finance, however, suggested that the techniques were not automatleanv 
ferable •without modifications and a learning process by both sides' cts fiie 
government-industry iwirtnershlp. One of the difflciiltles enc^ntered^^nd one 
I hope that the National Commission which I have proposed would consider verv 
(enouBly, Is t'.at of (.ommimlcntlon between systeinVSSeeS with i nfmtS 

solentlsts and polltlelanTwSh risi^i S 
Itles and experience In the nondefense sector. 

PROGRESS ELSEWHERE 

California experiment Is the boldest yet undertaken, a number ot 
^®,^®^amental units are also turning to private management G?he ^tnto 
of New York is working with Systems D^velopmS CorStSro^ S desim 
and development of a computer-'based criminal identification and intelligence 
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system for the state. The information file is expected to approach several bil- 
lion characters and will be available to state and local police, courts, and cor- 
rectional institutions. 

At the same time, the New York City Police Department is working on a sys- 
tems design to speed communication and improve its day-to-day operation, and 
Mayor Lindsay’s administration is actively seeking opportunities for systems 
techniques in city government. 

One of the most exciting efforts to substitute planning for reaction in public 
decision making was the systems analysis applied to San Francisco’s urban 
renewal program. This was described at length in HBE last fall,* and I mention 
it here only because it is a splendid example of the use of systems analysis to 
increase the information and alternatives available to the policy maker so that 
the resulting programs will be more appropriate to the needs of the area and 
more relevant to its entire environmez’.t. 

State and local governments have clearly led the way in forging government- 
industry partJKU’ships, but there are signs of awakening interest in Congress, 
ai>art from the wide sponsorship of the Public Management bill. The Demon- 
stration Cities and the Clean Rivers Restoration Acts of 1966 both provided in- 
centives for comprehensive programs encompassing all affected communities and 
problem areas. 

As a result of the passage of the Clean Rivers bill. Interstate action has been 
launched to develop the cleanup of the Merrimack River in New England, one 
of the most polluted streams in the nation, through the use of systems analysis. 
Businesses in the area have come forward with new techniques of pollution 
control, and there is widespread Interest in attacking the river pollution prob- 
lem as a total “system,” not merely in terms of its impact on each community. 
Approaches of this kind suggest new dimensions of regionalism, since the major- 
ity of our public problems are of an interstate character. 

CASE OP TBAN8POBTATION 

Certainly this is true of transportation, which has already been the subject 
of systems analysis at both the research and the operational level. Actually, 
the use of modern management practices is not new to transportation. As long 
age as 1925, the State of Michigan instituted a 45-column punch card system for 
the constant inventory and rapid maintenance of roads and bridges and the 
evaluation of contract performance. Highway beneflt-cost analysis has been 
going on about 15 years. Nonetheless, transportation still remains a good ex- 
ample of a public problem which is basically being attacked with “micro” 
approaches, rather than a “macro” approach that takes into account the inter- 
relationships of all the factors Involved. 

A May 1965 report to the Secretary of Commerce said that more than 30 fed- 
eral agencies, including no fewer than 8 under the Secretary’s jurisdiction, were 
conducting, or had contracted for, research in transportation. “So far as we 
have been able to determine,” the report said, “these programs are largely un- 
coordinated and carried on independently of each other.” * 

Although the new Department of Transportation presumably will try to end 
most of this fragmentation of effort, I am convinced .hat the biweaucratic solu- 
tion of a new federal coordinating agency is not enough. 

For example, planners know that the location of highways influences the 
growth of adjacent land, and that land use generates traffic, but how often do 
they consider the total environment of a metropolitan area, present and future, 
before attempting to determine what network of ground, air, and even under- 
ground and water transportation would best suit that area? 

More experts in and out of government are inclining toward a view expressed 
a few years ago concerning highway plans for the District of Columbia. Two 
observers insisted that a transport network must be evaluated in terms other 
than merely meeting existing or future demand, since the system Itself will 
contribute to shaping future demands. The most important thing to consider, 
they maintained, is the long-run developmental goals for the area which the 



Hf'rrmnnn. “Systems Approach to City Planning,” IIBR September-October 

e Report of the ^nel on Transportation Research and Development of the Commerce 
Technical Adivisoryi Board to the Secretary of Commerce, p. 78. 
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system will serve. Then and only then can the contribution of a transport sys- 
tem to the area to be evaluated.® 

Robert A. Nelson, manager of the Northeast Corridor transportation project 
of the new department, not long ago stressed the idea of first det ermining wliat 
we want our cities to be: 

“Up to now the public has expressed a desire to live in the suburbs and work 
in the downtown areas. But it may be that the best approach to the reduction of 
urban congestion is to encourage a proximity of work and residence. This has 
occurred already in some metropolitan areas as industry has followed popula- 
tion to the suburbs. On the other hand, social considerations, rather than eco- 
nomic, may dictate the result to be influenced by transportation. 

“In any case, we need to ask how we intend to use the centers of metropolitan 
areas in the years to come. Will they be places of work only or will they be 
residential? "What kind of work will be carried on in the center. s of major met- 
ropolitan areas? Will it be institutional, government, finance, insurance, the 
front offices (»f iarge corporations, as seems to be increasingly the ease? Or will 
educational and other institutions tend to locate in the central city, making it a 
cultural and entertainment center with museums, exhibits, hotels, convention 
halls, and theatres? 

“These ava all (luestions fundamental to the plannL"'g of transportation fa- 
cilitiGS for tliG future* ** 

Despite Nelson’s vision, it is unlikely that the new department can be expected 
to take all these factors into account. 

Both the federal government and private corporations have been devoting in- 
creased effort during the past few years to Lhe transportation problems of the 
Northeast Corridor, the megalopolis extending from north of Boston to south 
of Washington, D.O. Some 37 million people, nearly 209^0 of the nation’s total 
population, inhabit *^his area, which comprises scarcely 2% of the nation’s total 
land area. This 400-mile stretch of land is expected to be home for some 64 
million urban and suburban dwellers by the year 2000. 

Some studies hare stressed the need to take into account the relationship be- 
tween tr jusportation networks and other economic and social needs. A report on 
building a high-speed transit system, prepared at M.I.T. for the Commerce De- 
partment, pointed out how the very location of passenger stations can affect 
economic and social disparities in the community. At minimum, transportation 
changes should not aggravate social tensions. At best, transportation planning 
can be a creative aspect of overall environmental improvement. It is obvious 
that a sensitive multldlsclpUnary approach is necessary. 

No time to lose * 

It is not too late to decide what should be the environment of the Northeast 
Corridor, of which its urban and interurban transit netw'ork will be just one 
facet. It is not enough to wait until 2000 to see where the extra 27 million 
people have gone so that the most eflGieient system to carry them to and from 
work, school, shopping centers, and recreation areas, to near and distant points — 
not to mention supplying them with goods-— can be devised. And clearly it is not 
too early to begin thinking about the future environment of such budding mega- 
lopolises as the West Coast, the Culf Coast, and the growing urban centers of the 
Midwest 

The federal government already has launched projects that give promise of 
coming up with answers to some of the important questions. One of the most 
ambitious is a three-year, $90-million, high-speed ground transportation research 
and development program authorized by Congress in 1065. 

The Department of Transportation is working on three separate projects. The 
first, under contract with the Pennsylvania Railroad, is designed to improve 
passenger service between New York and Washington. Extensive sample surveys 
of passengers and nontravelers as well have been undertaken with the use of 
automatic data processing equipment. Among other things, the data are being 
used to project the economic impact of improved rail service in the area. Among 
the new services proposed is a suburban station with extensive parking facilities 
at the junction of the Pennsylvania roadbed and the Beltway that circles the 
nation’s capital. It is expected that by late 1967 the new service will be fully 



* Lowdon Wlngo. Jr. and Harvey S. Perloff, The Washington Transportation Plan: Tech- 
nics or Politics (Washington, Resources for the Future, Inc., 1062), p, 5. 

Remarks delivered at Case Institute of Technology, Clevelaudi, Ohio, October 1965, 
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operable, using the best of existing self-driven electrical equipment to reduce 
the travel time to two hours and 60 minutes. 

For the Boston-New York run, however, the department is leasing two new 
gas turbine engines specially designed by the United Aircraft Corporation to 
take curves more quickly on the existing road bed. If the experiment, which 
is expected to begin after July 1, 1967, proves successful, the department hopes 
to end its lease and have the equipment pwchased by the New Haven Railroad. 

The third, and probably most ambitious, project is still in the design stage. 
This is the proposed auto-train service between Washington, B.O., and Jackson- 
ville, Florida. The project is designed to accommodate those who want their car 
at both ends of the trip but would prefer not to make the long, boring drive. 
Marketing studies have revealed suflSicient interest to make the project economi- 
cally feasible, and work is going forward on the production of a prototype vehicle. 
Present plans call for ten double-decked railroad cars, each of which would hold 
eight automobiles. Also, two service cars would provide food and lounge service 
and play areas for children. This totally new type of transportation has obvious 
implications for future highway safety and construction needs. 

But even when the technical questions involved in these and other projects are 
answered, the projects must be avaluated not only against the social and eco- 
nomic considerations to which Nelson referred, but also against other possible 
forms of interurban transport, such as vertical takeoff and landing aircraft 
(VTOL's). 

The number of factors to be considered in devising a transportation scheme i« 
bewildering. It is questionable whether current efforts are coming to grips with 
all of the following considerations (and these arc Just a sample of the many 
issues, major and minor) ; 

With urban land values skyrocketing and the possibility of developing 
cheaper methods of tunneling, it may be economically feasible to build high- 
speed underground highways controlled by closed-circuit television and con- 
nected to multilevel, below-surface garages at certain points. 

Since the time spent going to and from airports often exceeds the time 
spent in the air, faster transport to air terminals is a necessity. Should it 
be over, under, or on the ground? 

It is a fact that in large metropolitan areas like New York and Chicago, 
motor vehicle ownership is much lower than the national average. What 
consideration should the planners give to this situation? 

How would changes in fares affect riding habits in an urban rapid transit 
system? 

What would be the best method to conned passengers with supersonic air- 
craft destined for distant points? For instance, an SST flight originating 
in Los Angeles might be serviced by rapid transit from Pasadena, and by 
short-haul aircraft from Las Vegas. 

Automatic operation of automobiles on the highway (with operation by 
their drivers in the city) may be a feasible method of controlling high- 
speed trafBc. 

How can smaller commercial and private airplanes be separated at the 
airport from the large, high-performance aircraft, while maintaining acces- 
sibility for all types of aircraft? 

California’s contract with North American Aviation is one instance of the use 
of systems analysis in transportation. Here are some other investigations that 
are under way. 

Stanford University’s Institute in Engineering-Economic Systems has devel- 
oped a mathematical model to aid northeast Brazil in making intelligent deci- 
sions about its transportation priorities. The model includes a regional analysis 
of the key factors involved in the investment decision— food demands ; current 
and projected consumption and production statistics ; nutrition and diet ; relative 
costs of transport by truck, rail, and water; and alternate routes and inter- 
changes for various commodities. 

More important in some respects than the Institute’s conclusion that the 
region’s top priority should be the construction of new farm-to-market roads is 
the information ac<iuired from the model for use in related projects of agricul- 
tural planning, foreign exchange needs, and nutritional supplements, in addi- 
tion, the model has wider applicability, as a report of the Institute states ; 

“The more fundamental benefit of systems analysis is the development of tech- 
niques of wide applicability, in addition to that of answering questions in specific 
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countries. Therefore, the present na«Aiel io defined at a level of abstraction which 
allows application to transportation in other geographic regions. Whether these 
applications can be made easily depends on the state of data collection in the 
region of application, although the data required are not extensive, compared with 
planning models In general.” * 

The Tri-State Transportation Committee, compose<l of representatives of New 
York, New Jersey, Connecticut, New York City, and tlne{‘ federal agencies, hae 
assembled over the years a vast data bank. Using the data, the group sets up 
models simulating future land development, travel patterns, and loads on high- 
way and muf!S transit facilities. The models help in evaluating alternative trans- 
portation networks for the area. 

Under contract with the federal government, the Texas Transportation Insti- 
tute and the Raytheon Company are evaluating the trafiic control system on the 
John C. Lodge Freeway in Detroit, and recommending ways to improve it. This 
is a good example of pooling of resources whi *h often permits more effective 
work than is possible in a government or single-enterprise operation. TTI, an 
arm of the Texas A&M University, is skilled in traffic theory and analysis and 
traffic control and operation; Raytheon is experienced in systems engineering 
and evaluation, providing ground instrumentation, and electronic surveillance, 
command, and control systems. This use of consortia for public problem solving, 
also advocated by the AID task force mentioned earlier, is a technique that 
should be more fully explored. 

The Skylounge project in Los Angeles is an interesting Illustration of an 
effort to interrelate various modes of transportation. No fewer than six com- 
panies are taking part in the experiment sponsored by the City of Los Angeles 
Airports, with financial assistance from two federal agencies. The projetit Is 
working with “pods” having a capacity of 40 or more passengers, that are picked 
up at collection points by helicopter and flown to the airport. Under their own 
power the pods collect and distribute passengers at eaeh end of the flight. 

These and other projects, such as the Bay Area Transportation Study in San 
Francisco, indicate the extent to which new management tools can increase our 
capacity for an'dysis and planning despite limitations of time, manpower, and 
money. They also suggest something of the variety of tools and types of man- 
agement organization that can be brought to bear on our public problems. 



CAM, TO ACTION 

This ferment of activity cun be found in other areas, such as pollution control, 
waste management, education, and health services. But we should not make the 
mistake of assuming that all of the studies and exiierimcnts will be productive 
or that they will receive the kind of attention they deserve. There is still a 
considerable gap between the concern and enthusiasm of those actively pursuing 
systems analysis solutions to public problems and that of the highest national 
policy makers. This makes it imperative, in my judgment, to push the Public 
Management bill and related legislation. 

It would be a mistake for ue to put more and more public funds into programs 
that are inherently incapable of achieving their stated goals. Whatever the 
present limitations of our knowledge and experience in systems analysis for 
the nondefense sector, I think we must make a major national commitment to 
explore fully the exciting possibilities that this approach presents for an effective 
attack on major social and economic problems. 

As we have done so often in our history, we must turn to the personnel and 
tools of th^ private sector to bring our public goals within reach. I hope that 
the business community will make the same kind of commitment to progress. 

It is clear that business need not wait — and in many cases is not waiting — ^for 
Congress or the Executive Branch to take the initiative in bringing systems tech- 
niques to bear on public problems. A number of unsolicited proposals ha^e been 
made, and if recent indications are any guide, there is much more going on in 
private industry than we know. 

I have recently seen a proposal of the Sperry Gyroscope Company, a division of 
Sperry Rand Corporation, for a demonstration project to develop, program, and 
operate a Nassau County, New York, computerized welfare information center 



■ Ro> E. Lave. Jr. and Donald W. Kyle, “A Syotems Study of Transportation In North- 
east Brazil” (Stanford, California, Institute In Engineering-Economic Systems, Stanford 
University, Report DPS-1, March 1966). p. 29. 
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which. use8 eystems analysis techniques. Si>erry has declared its willingness to 

StTppoJffcr if *» eurSr«cSSoTl™- 

The attractions for business in this held are several. First, th'jre is the nroflt 
motive, and the federal government of course should make certain that its 
private partners are sufficient! j compensated. Then there is the chance for 
large firms to diversify, and possibly find and open up new “civilian” markets. 

opportunity to take maximum advantage of the heavy in- 
vestment already made in manpower and equipment necessary for systems tech- 
partUmlarly important for companies holding substantial defense 
eontiatts, the war in \ietnam has only temporarily postponed problems of con- 
version from defense to (dvilian pr^uetion. 

themselves acciuire systems <*apability. ; ising team 
one Involving the Texas Transportation institute and 
Unked SMtlvSr”^^ acquisition, the substantive and systems capability can be 

potentially enlarging “public market” will mean more 
than government contracts and loans to American Industry. Many commenlators 
Imve speculated that private firms in the future might operate even .such tradl- 

refuse collection and educational Institutions on a for- 
profit basis. Wo have recently heard support for Comsat-type organizations to 
tackle tne problem of urban slums and to coordinate the increasingly complex 
set of bu8lne.ss-gAvernmentrelat .onships. b.7 

Some of these developments are far In the future. They all Involve an element 
of risk and a great deal of intellectual and physical reorganization. This Is 
^ '>vernment than of business because of the glaring deficiencies in 
fiTovGrnmpnt 8 ciuTent capacity to deal with complex modern problemBi 
the problem of communication. If the new partnership 
Is to be effective, pcial scientists must disabuse themselves of the notion that the 

«^,™P^i88ion; and bxislness must demonstrate that It Is 
as willing to work with social scientists as with generals. 

J as a threat to traditional 

y dominated by computers if we have sensitive men and 

omen under wise supervision programming them. Nor will the new govern- 
ment-industry partnership lead to greater centralization. On the contrary 
^eater decentralization would be the product of putting more responsibility for 
decision making in private and local hands. Indeed, It Is not even unrealistic 

to foresee big government getting smaller I unr«uu»Hc 

What Is needed most of all Is a willingness on the part of all sectors of our 
society to keep an open mind about the shape of the future. We have within our 

American society with a quality to match Its pros^ 
perity. Let us have the wit to use them. * 

Of Interest in Connection 'Vf ifh This Article 

1 scientific and technological advance has permitted the 

requirements of fantastic complexity. Lunar exploration, 
these, Is but one such complex 8y8tem, 
do With the future of our great cities? What has It to do 
with the role of a civic-minded man who Is a lawyer, a banker, a teacher, or a 
businessman can play In his community’s future? Simply this. Much of what 
lies anead Is no mystery. We know much of what the future will bring In terms 
of problems. We know they will be big, complex and serious. And we know 

problems represent the givens. We know they 
‘^7 Will Overwhelm us If we do not find the means 
}* ^8 conviction that there Is a means 

of getting hold of thena. They seem so staggering In their size and complexltv— 

pubUc or^^vato^ capability of any single institutional segment of the community, 

“• • • And they are so Interrelated that to proceed to try to solve any one of 
them In ffiolati(m from the others Is often to create more problems than are solved 
by the effort. The dilemma thus presented has so far frustrated most efforts to 
come to grips with these problems. This condition of paralysis need not obtain. 
None of the . . . challenges lies beyond our already existing capacity for coping 
with them. The tools ."re already at hand ; and Included In those tnols are not 
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only the technological capabilities but experience in systems management and 
systems analysis as well as proven patterns of Joint public and private effort.” 
Karl G. Harr, Jr., President of Aerospace Industries Association, in a speech 
before the Rotary Club of Philadelphia, September 16, 1966. 



* HlOHUaHTS OF THE STSXEMB AITALTBIS QUBSXIOWIfAnUB 

By Dennis W. Brezina and Louise Becker, Science Policy Research Division, 
Legislative Reference Service, Libiiary of Congress 

Questionnaibe ok Systems Capability and Aotivity at the Regional, State, 

AND Local Levels 

During the last three years, a period which covers the 80th Congress and part 
of the 90th Congress, the Special Subcommittee on the Utilization of Sclentiflc 
Manpower of the Senate Committee on Labor and Public Welfare has conducted 
four sets of hearings on the "systems approach”. The purpose was to arrive at 
a legislative solution to the problem of expanding and implementing the use of 
systems analysis and related techniques in the domestic sector of our nation. 
The proposed legislation, designed to effect this extension, met with strong en- 
thusiasm and support. As the hearings progressed the Subcommittee came to 
understand clearly the scope of present systems activities and the need for ex- 
panding and refining the activity at the Federal, regional. State, and local levels. 

To supplement the information received at the hearings the Subcommittee, 
with the aid of the Science Policy Research Division of the Library of Congress, 
prepared a questionnaire on systems capability and activity that was sent to 
State governments, selected cities, and regional development groups. (Sample 
questionnaire appears as Figure 1) In the letter sent with the questionnaire 
Senator Gaylord Nelson, Chairman of the Special Subcommittee, noted that the 
Intent was : 

". . . to gather comprehensive data on the current experience of our states and 
large cities with these techniques.” 

Ho went on to elaborate : 

". . . Efforts at defining "systems approaches” have not been very successful for 
the term covers a broad range of related concepts and techniques, from the De- 
fense Department’s refinement of performance budgeting concepts to the use of 
computers for Informfition handling. The subcommittee, however, is particularly 
interested In techniques for the analysis of problems facing government and the 
development of alternative policies toward their solution. We are Interested 
in finding out to what extent such analyses now are being carried out at the state 
and local level, who is doing them, how effective they are In helping with real 
problems and what experience at the local and state level suggests as the best 
way to proceed from here.” 

The questiornaire, despite minor limitations, succeeded in refiecting the sys- 
tems capability of the responding States and cities. 

Specifically the questionnaire identified : 

1. The planning and program areas in which the systems approach was 
being used. 

2, The type of performer; in-house or out-of-house group. 

8. Source of support : B’ederal or other. 

4. Function and position In governmental structure. 

n. Degree of benefit : measurable, too early to assess, etc. 

' 0. Total cost. 

7. I»os8ible approaches for new Federal legislation. 

Of the 60 states, 22 cities and 6 regional development groups queried, 81% 
replied. The responses indicated a variety of activity from virtually nothing to 
accelerated efforts that were Integrated Into the decision-making process.^ Re- 
gardless of present commitment, whether slight or significant, the attitude to- 
wards systems analysis generally was one of eagerness to move ahead. Inten- 
tions to create, develop, and refine capabilities as well as the desire to enter 
Into cooperative efforts were reflected. This signifies a growing interest In de- 
veloping new processes to achieve a higher quality government. 

Highlights of the questionnaire follow. The data accumulated from the 48 
active respondents of the 63 total respondents are presented here as three tables 



1 Note : Absence of reply does not necessarily mean a lack of activity. 
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and one chart. While no final condnaion* have been drawn, apparent trend* 
may he noted. 

Figure No. 1 

Stsxems Analtsib Quebtionnaibb 

I. Indicate whether a systems capability exists witWn your staff (in-house) or 
whether you rely on outside consultants (out-of-house) : 

In-Hom Ovt^f'Howt 

T m-Profli Univer$Uv Jnduitrial Fed.Oov^t. 

MANAGEMENT ACTIVITIES 

1. Planning <fc Policies 

2. Personnel Management., _ --- — 

3. Interagency Activity 

4. Mgt. Standards & Con- 

trols.- 

6. Equipment Selection 

6. Procurement Activity---- 

PROGRAM AREAS 

7. Legislatures 

8. Courts - 

9. Financial — — - 

10. Taxation --- — — 

11. Education 

12. Health and Hospitals 

13. Crime and Corrections 

14. Transportation - 

16. Urban Renewal & 

Growth — — » — 

16. Science & Research Pro- 

motion 

17. Natural Resources 

18. Pollution Control 

19. Parks & Recreation 

20. Regulation of Commerce, 

etc 

21. Labor <fc Manpower 

Services 

22. Utilities & Enterprises - - 

23. Welfare & Anti-poverty — 

24. Social Security and 

Veterans ----- 

26. Other 

Note.— I n answering questions II and V below, please use the numbers found 
In question I which denote specific management activities or program arew; 
for example, #18 is for pollution control. A maximum of 6 such areas may be 
indicated for each part of questions II and V. 

II In which types of activities (as listed above) does your in-house capability 
h»vo rafficiont .fee and eiperionco to: Humumi. 

A. Conceptualize systems require- 
ments and a technical approach. — - — — - — - — ---- 

B Monitor the work of a design or 

implementing group - 

C. Analyze current conditions ana 

design now approaches - -— 

D. Implement now procedures and 

techniques - 

E. Evaluate innovative projects 

and equipment use 

F. Initiate corrective action as 

needed 

7«-B?.0— «7 ^24 
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III. How has your in-house capability been organized? 

A. Special advisor for systems analysis or operations research 

B. Lino department for systems (or program) development 

0. Assistant for Planning-Programming-Budgeting 

D. Computer programming group 

E. Automatic data processing facility— 

F. Other - 



IV. How much 
design? 



money has been spent during 1966 for systems analysis and 

A, In-hou»e B. Qut-of-houte 



$ 0 - 100,000 

$100,000-250,000 

$260,000-600,000 

$600,000-1,000,000 

$1,000,000-2,500,000 

Over $2,600,000 



V. Referring to the list of activities contained in I. (above) how useful have the 
systems approach innovations proven to be? 

A. Measurable 

benefit™ 

B. larginal 

benefit 

0. Too early to 

assess 

D. Negative 

value 

E. Unknown — 



VI. Federal legislation should provide your government establishment with 
support through: 

A. Consulting services™ 

B. Direct financial subsidy- 

C. Matching funds_«»» 

D. Training support- 

E. Enabling legislation--— 

F. Other--:--!-.. 

Chart No. 1, “Indications of Systems Analysis Capability by Function," de- 
picts State and local groups engaged in systems analysis activity and dis- 
tinguishes between those activities that are served by in-house capability, 
out-of-house (e.g., contractor personnel), or both. Tlie level of activity of each 
respondent and program category is indicated. (No"e.— -Only respondents that 
indicated activity on the Systems Analysis Questionnaire are included.) 



i 



k 



No. 1 . — Indicaiions of systems analysis capability by fundion 
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Table No. 1, “Percentage of Active Respondents Employing the Systems Ap- 
proach by Function,” condenses the data displayed in Chart No. 1, The 24 pro- 
grams are grouped into 6 broad functions. They are arranged in descending order 
of Involvement (The i)ercentage figures here are based on the number of re- 
spondents enga'' d in a specific program as compared to the total number of active 
respondents. ) .he systems approach is used most freauently in management and 
related activities (77 percent) while legal and regulatory functions apparently 
are areas of least activity (40 percent. ) 

Table No. 2, “The I.<evel of Activity of States and Cities Engaged in Systems 
analysis,” groups the states and cities according to the numbers of functions in 
which the systems approach is used. It shows a contrast betw<^ an the two types of 
governing bodies. The states are concentrated either at a high or moderately 
high level of activity or they are concentrated at a low level of activity. The 
opposite is true for the cities where clustering is around the moderate level of 
activity. 

Table No. 3, “Funds Expended on Systems Analysis,” displays the reported ex- 
penditures to each state, city and re^onal development group for their systems 
activities. The states are separated from the cities and regional groups. 

Tabu: No. l.-—PerceHtago of active respondents employing the systems approach 

hy function. {46 active respondents] 

I. Management and related activities— overall percentage — 77 

Planning and policies. 

Financial. 

Equipment selection. 

Personnel management. 

Taxation. 

Procurement activity. 

Interagency activity. 

Management standards and control. 

Overall percentage. 



n. Services and transportation— overall percentage 60 

Transportation. 

Utilities and enterprises. 

Overall percentage. 

in. Social and economic development— overall percentage 57 



Crime and correction. 

Education. 

Welfare and anti-poverty. 

Health and hospi'';als. 

Urban renewal and growth. 

Pollution control. 

Social security and veterans affairs. 

Overall percentage. 

IV. Utilization of resources— overall percentage — 61 

Parks and recreation. 

Labor and manpower services. 

Natural resources. 

Science and research promotion. 

Overall percentage. 

V. Legal and regulatory — overall percentage 40 

Legislatures. 

Regulation of commerce. 

Courts. 

Overall percentage. 
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Tablb No. ^—NumVcr of Staten and> cities engaged in systems analysis efforts 

l>y level of acthHty 



Level of nctlvltlei 


Number of 

State* 


Number of 
dti«« 


High level (20 to 25 program aretw),. 

Moderately lilKh level (16 to IV) „ 

Moderate level (10 to 14). : ii 

Low level (1 to 


0 

7 

4 

6 


5 

Z 

7 

4 



Tablb No. Zi^Funds expended "by States and cities on systems analysis in I96G 



States: 

1. New York ^ 

2 . Oklahoma - 

8. PeLnsylvanIa 

4. Wisconsin — 

6. Connecticut 

6. Maryland - 

7. Massachusetts 

8. Texas 

0. West Virginia 

10. Alaska 

11. Bhodo Island 

12. Kentucky 

18. Missouri 

14. Florida 

IR. Utah 

10. Washington 

17. South Dakota 

18. North Dakota 

10. Wyoming 

20. Delaware 

21. Iowa 

22. Ohio 

23. Hawaii 

24. Illinois 

2R. North Carolina __ 



$4,250,000 
'1,800,00(/ 
‘1.125, (KM) 
* 550, 0(M> 
‘375,000 
‘850,0(Mi 
‘850,000 
*850,000 
‘850,000 
’ 200,000 
‘225,000 
‘225,;>4) 
‘175,000 
‘175, 000 
‘17.5,000 
‘ 100,000 
‘ 100,000 
‘60,000 
‘50,000 
’ 50, 000 
‘60,000 
*7, 500 

O 



Subtotal 



i Estimated average figure, 
•Stated figure. 

• Not Indicated. 

* Not ovallable. 



11, 142, 600 



cities and regional groups : 


1. Baltimore - - * 


$2, 675, 000 


2, Philadelphia 


‘2,600,000 


8. I^ort Authority of 


New York 


‘1, 975,000 


4. Los Angeles 


‘1,075,000 


if. New York City 


‘800,000 


0. Chicago 


‘550,000 


7. Mississippi Re- 
search and Devel- 


Center 


‘875,000 


8. Cincinnati — 


*810,000 


0. Ban Diego 


‘22,5,000 


10. Denver 


‘ 175, 000 


11. Pheonix _ 


‘100,000 


12. Atlanta 


‘100,000 


18. Detroit— 


‘100,000 


14. Kansas City 


‘100,000 


15. New Orleans 


‘100,000 


16. Houston 


*60, 000 


17. Cleveland 


50,000 


18. Buffalo 


(*) 


19. Pittsburgh 


(*) 


20. Green Bay 


(*) 


21. Seattle — 


0 



Subtotal 11,326,000 

Grand total 22,408,600 



_ Wasiiinoton, D.C., January SO, 1001. 

Re R. 430 and S. 407. 

Hon. GAYnoBD Nelson, 

Chairman, Special SuVcommittcc on Scientific and Technical Manpoiccr, 
Committer on Labor and Public Welfare, 

V.S. Senate, Washington, D.O. 

Dear Senator Nrt.son : In response to your invitation I should like to submit 
my comments on S. 480 and S. 407. Your committee has been performing Im- 
portant work through Its efforts at grappling with the major problems of our 
technological society, how to harness technology to fulfill the commandment 
“replenish the earth and subdue It.” 

Enclosed Is a copy of my study proposal, “Creative Federalism, rubllc-Private 
Collaboration, and National Needs In Research and Development”, which I 
should like to submit for the record. The thesis Is that research and develop- 
ment using the “system approach'" requires appropriate institutions on the 
national level In order (a) to develop national programs In the problem areas 
of “education, unemployment, welfare, crime, juvenile delinquency, air pollu- 
tion, housing, transportation, and waste disposal”, (b) to select the research and 
development resources, and (c) to evaluate the progress of the program. It is 
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i. <8 thesis that a successful institution coping with public-private problems and 
with governmental jurisdictional problems already exists as a model for new 
institutions. 



To be consistent with my paper, I shall have to assert that S. 430 is premature 
because the institutions lo manage effectively the pursuit of its worthwhile 
purposes do not yet exist. I would therefore not favor its enactment at this 
time. 



On the other hand S. 467 proposes to study the needs for and the character- 
mtics of such institutions. My paper proposes a study program such as the 
Commission might wish to procure. $500,000 is certainly more than adequate 
to operate the Commission and to procure such a study during the first year. 
Thirty months seems adequate to reach conclusions wh’^>h would make S. 430 
timely. 



A Commission of this importance calls for individuals experienced in R&D 
management. Outside the government they typically receive compensation in 
excess of $150 per diem. An increase of the allowance in S. 467 from $75 per 
diem to the $100 per diem authorized in H. R. 20 would seem to be in the national 
interest. 

I would recommend adding in Section 1 of S. 467 after the word “education” 
in line 7 the words “air pollution, housing, transportation, waste disposal,” and 
would favor enactment of the amended bill. 

Most respectfully yours. 



Enclosed: Study Proposal. 



James B. Hodgson, Jr. 



Oeeative Fedehalism, Public Pkivate-Oollaboeation and National 
Needs in Research and Development 



By James Hodgson, Consultant, Operations Research, System Engineering, 

Washington. D.C. 



ABSTRACT 

This paper examines, first, organizational measures by which the fed- 
eral government can foster the e'Sective guidance of research and devel- 
opment efforts within both its direct and indirect concern, and, second, 
ways through which the federal government (cooperating with the 
other governmental levels and the technical community) can further 
encourage the support of research and development in these area*j by 
non-appropriated funds through various tax incentives. 

It uses the successful experience of the Highway Research Board 
under the National Academy of Science and the National Research 
Council during the last forty years at enlisting the efforts of government 
officials at all levels, of academic personnel and laboratories and of 
industry in general in a broad program. 

It proposes a study to analyze the useful lessons and apply them to 
critical problem areas such as transportation, communication, informa- 
tion, environment design, pollution control, education, and societal 
engineering. 

THE PROBLEM 

As technology progresses it becomes increasingly apparent that the federal 
government is becoming a more active partner with the academic and technical 
community and with industry. Resources are continually being exploited and 
strained whether it be a mineral and biological resource, space, pure air and 
water, capital, organization, or brain-power and talent. Classic economic prin- 
ciples of competetive distribution become less attractive as the sole regulatory 
device, even when ameliorated by tax stimulated endowments ; however, neither 
has centralized regulatory authority proven to be a ficxible, creative infiuenee. 

The federal government has shown increasing concern for discovering national 
needs for research and development, for guiding the technology into more fruit- 
ful paths, and to overcome some of the developing crises before they reach the 
acute stage. There are many such crises : the information explosion, the trans- 
portation mess, urban sprawl, environmental pollution, education, and public 
welfare, to name only a few. Since the establishment of the National Academy 
of Science by Congressional charter under President Lincoln and the organiza- 
tion of the National Research Council under President Wilson, there has been 
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a proliferation of public agencies and organizations which have devoted direct 
attention to performing or sponsoring or at least to providing stimulus and 
guidance to the technical community engaged in research and development. 

As the technology has developed and the industrial establishment has become 
more complex and all embracing, the adoption and enforcement of industrial 
standards and specifications has become increasingly diiflcult and critical. 
Governmental agencies can adopt such standards for items of government pur- 
chase, but frequently these standards do not achieve industrial acceptance. 
Recent notable examples have occurred in motor vehicle safety and air and 
water pollution. Standardization in information processing has only been 
achieved where a single commercial corporation has dominated. The imposi- 
tion of standards by executive fiat meets great legislative resistance despite 
the urgency of solutions. 

OONSTEAINTS ON SOLUTIONS 

The basic constraints on any effective solution to these problems stem from 
the need to take two trends into ficcount: (1) the interest and demand for crea- 
tive federalism and (2) the need for public-private collaboration. 

To be effective any solution must provide for a dow of information and ad- 
vice to and from the expert segment of the community and must link it openly 
and professionally with the executives and the resources which guide research 
and development efforts. 

Any centralization of responsibility on an executive authority in the federal 
government (except for the spending of federally appropriate R&D funds) meets 
with natural opposition from state, regional, and local governmental and from 
industrial sources. The designer of a structure to solve this problem must pro- 
vide for a broadening of the councils and an organizational flexibility which 
can accommodate to shift of influence. At the same time the organization must 
not interfere with the effective and responsible operation of governmental agen- 
cies charged with R&D management. 

Any proposed solution which does not foster and stimulate R&D activity in 
the private sector (and especially the generous flow of private capital into R&D) 
will be plagued by the instabilities of the political process. It must result in 
collaboration between the various public and private agencies at all phoses of 
the R&D cycle. 

HYPOTHESIS 

This paper suggests as an hypothesis that the Highway Research Board has 
a unique set of characteristics which make it a model for the organizational 
invention required to foster and guide research and development in a broad 
spectrum of applications or problem areas. HRB has been a major reason for 
the success of the US highway programs over the last half century (and, ironi- 
cally, a cause of the current transportation crisis), and suggests that it be studied 
together with other vehicles for managing research and development, that these 
studies then be extrapolated to the proposed problem areas, and that the alterna- 
tives be evaluated from the aspects of cost-effectiveness, including encourage- 
ment of private support, furtherance of research and development programs, 
and effectiveness and success in obtaining the advice of mature jud^ent and 
encouraging bold innovation— in getting the Old Hands and the Young Turks 
into the same panels. It suggests that the other mangaement methods have 
flaws and fail to satisfy all of the constraints. 

THE HIGHWAY EESEAEOH BOAED AS A MODEL E&D COOBDINATION VEHICLE 

Among the important characteristics of the Highway Research Board appears 
to be the fact that It wears the mantle of prestige of the National Academy, but 
at the same time Is open to membership from individuals with some competence, 
responsibility, or Interest in Its areas of concern. It has greater prestige than 
comparable professional societies (or than the Building Research Institute, a 
sister organization which was spun off from the Academy in 1962) and also has 
official status as an advisor to the federal (and state) government. Further- 
more, it provides a vehicle for merging funds and interest from both the public 
and private sectors into a coordinated research and development program and 
can enlist the best (and donated) efforts of the scientific and technical com- 
munity on a continuing basis. 

If we define the research and development cycle as including the following 
five phases— program definition, task definitions, budgeting, contract manage- 
ment, and reporting— then the HRB model shows a way of achieving a high 
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degree of pErticlpatlon In each. In prooTdtn and tasJc definition It provides a 
fonm for encouraging discussion and probing, the analysis and recognition of 
needs for re^arch and development. In budgeting it can aid legislators, admin- 
istrators, and workers by evolving priorities among various program and task 
phases, it can aid contract inanagemcnt by providing the public forum where 
contract managers are exposed to the scientific and technical community, where 
capable ones can achieve professional recognition, obtain technical guidance and 
advice. Both through its committee structure and its publication and informa- 
tion service programs and meetings, it serves reporting by disseminating the 
results of research and by furnishing a forum for the critique of these methods 
and results and the correlation of the findings and achievements into the body 
of scientific and technical knowledge and experience* 

These functions, it may be argued, are currently served by the professional 
sodeties, by general problem oriented conferences, by the literature, by the 
National Academy and its advisory committees, by other advisory committees 
appointed by executive agencies charged w< RAD responsibility, and by the 
accumulation of expertise in executive in, cies and in their government 
laboratories. 

The justification for the proposed study is that all of these vehicles lack one 
or another of the proposed desirable characteristics exemplified by the Highway 
Research Board. The professional societies have only academic authority, and 
they can be sometimes convicted of professional bias. General proUem oriented 
c^ferenoes may aid in program and task definition and reporting: but unless 
they have a permanent secretariat, they depend primarily on the sponsor for any 
impact. The puolio litcrutuvG may aid both contract management and report- 
ing, but Is a very unresponsive, conservative forum. The weakness of the 
lies in the vastness of the demands made on Its limited membership* 
The Academy Is not a forum where, to quote the Executive Director of the High- 
way Research Board, ‘‘Old Hands are jacked up by Young Turks, and Young 

Hands.” The innate tendency of academies 
f“T^’ - ^ demands on the time of the members precludes 

® any but the most crucial problems. Similarly the difficulties 

'With advisory cotnintttees apx>olnted by governmental agencies (whether the 
members are remunerated or not) lies in the sometimes inadequate preparation 
of the members and inbred and nurtured biases. The danger of biases which 
other is ever present in eweeutive agencies and their government 
l^oratones (and in academic institutions and industrial laboratories too) when 
they themselves manage or perform research and development. 

achieve the desirable balance between openness to innova- 
o>^P“^zation except where the controlling 
the scientific and technical self-discipline of the public forum; 
characterjzes the strength of the Highway Research Board. The ad- 
varteges of its structure and position within the framework of the National 

Council have been characterized by 
William N. Cary, J r.. Its Executive Director, as follows : 

fun NAS-NRC, the HRB prestige is adequate to achieve 

academic community. Deans view participation by 
their faculties as a worthy academic function. 

InsulaSon“ienS®?i Academy and NRC provides a Substantial 

msuiation against the pressures of member and contributor organizations. 

government and industrial bureaucries, 
or stockholder interests. The term “Highway” in the Board’s name has been 

topueatlons than beemae nafarloua 



DEBOBIPTION OF THE HRB 

The Highway Research Board was organized In 1920 as the Highway Ad- 
^sory Board “to secure cooperation among existing agencies, to coordinate 
their work into a national research program, and to make results widely avail- 
able, so as to put road-bulldlng on a scientific, engineering, and economic basis ** 
It has since achieved wide participation by the academic community, members 
of industry, and government officials. There are currently 1700 individual sup- 
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porting members aa<l some 175 organizational members. The membership is 
quite unrestrictive in that “Individual Supporting Members . . . may be persons 
engaged in research relating to highways or transportation, or whose activities 
Are educational in character, or who are simply interested in technical develop- 
ment. Such membership is subject to approval by ihe Execmtive Committee 
and the aflaiiation remains in effect as long as dues are paid or until termination 
through resignation or by the Executive Committee.” The fee of $25.00 annually 
•covers primarily the cost of publications distributed to members such as Jliali- 
way Reaearoh AUtracU, Highway RcsearGh Nmvs, and those in the members 
^terest area from the large number of special publications. Organizational 
Supporting Membership categories include federal, state, and local governmental 
membership, educational and research institutions, professional societies, service 
organizations, transportation agencies, trade associations, industrial and con- 
•sultant memberships, and foreign governmental and foreign non-governmental 
memberships. 

The structure of the HRB permits it to undertake limited studies with its own 
■staff, and to supervise contracts. It organizes annual meetings, and by its com- 
mittee structure aids in problem finding, research program review, program 
definition, and the criticism and dissemination of research results. A major 
function is the Research Correlation Service which has at its dsposai an auto- 
mated highway information system. 

The regular program services fit within an annual budget of roughly $3.6 
million of which some 27% represents overhead charges which are consolidated 
under NRO administration. In addition HER administers the $3 million Na- 
tional Cooperative Highway Research Program. The PY 11X58 budget for the 
regular functions of the Board will reach $1,507 millioi] with $957,000 contributed 
by the various State Highway Departments, $323,000 from the Federal Bureau 
'Of Public Roads, plus $287,000 miscellaneous funds represcmting membership 
dues and the proceeds from the sale of publications. The NGHRP administered 
by the Board is funded out of the 1.5% research funds authorized the states 
under the Interstate Highway Program. The NOHRP compr'ses about 76 proj- 
ects. The dollar value of contracts awarded by HRB has been distributed 44% 
to universities, 25% to non-profit institutes. 23% to consulting firms, 7% to com- 
mercial firms, and 1% to industrial firms. 

NBC 8ISXEB ORGANIZATION 

There are many other committees, board, organizations, etc., which are super- 
vised by the National Research Council. Among these are several interdis- 
ciplinary boards funded by the National Science Foundation, such as the Geo- 
physics Research Board in the Office of International Relations and the Pacific 
Science Board and the Space Science Board. The only two organizations, how- 
ever, which receive substantial support from the private sector of the economy 
have been the Highway Research Board and (prior to its dissociation from NAS- 
NRO In 1962) the Building Research Institute each of which then received dues 
in a value of about $1(X),000. 

SIGNIFICANCE OP THE CONCEPT 

Public, industrial, and government concern for research and development in 
scientific and technological fields has been growing rapidly as refiected by the 
many conferences, meetings, articles, projects, and congressional hearings. [See 
Senate Committee on Government Operations, An Inventory of Congressional 
Concern with Research and Development, I960.] More direct reliance is being 
placed by both the executive and legislative branches of the federal government 
on scientific advice in developing policies to cope with Incipient crises in trans- 
portation, environmental pollution, education, and social and economic struc- 
ture. The Highway Research Board is unique among the public bodies which 
have been providing consultation either directly to the Congress or Indirectly 
through the creation of a forum by which the congressional witnesses have re- 
ceived their prior education, and by exploitation of the forum have evolved gen- 
erally acceptable legislative proposals. The Highway Research Board has had 
almost unnoticed success. It has achieved construction cooperation despite the 
diversity and conflict of interests among different fec eral agencies, among fed- 
eral, state and local counterpart agencies, between go vernment agencies and in- 
dustry, among the various disciplines Involved in transportation, and most re- 
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cently even between the proponents of rail and highway transportation modes so 
that "integrated transportation systems" are actually reflected in plans and 
programs. 

At a time when the new Departments of Housing and Urban Affairs and of 
Transportation are embroiled in the solution of the dilemma of the charter for 
support of rail transportation res(‘arch an(t development, the Highway Research 
Board concept (perhaps as a Guideways Research Board) suggests solutions to 
many of the charter problems. 

Similarly water and air pollution have been recognized as an oncoming crisis 
with a technological basis and a need for research and development. The prob- 
lems, however, cut across the lines of such diverse Departments as Health, Edu- 
cation and Welfare, Housing and Urban Development, Transportation, Interior, 
Agriculture, and Commerce. There is a jealous guard in every locality and 
region and every industry against federal controls. So complex ia the problem 
and so divergent are the opinions and so little is known that the congressional 
committees who bear the responsibility for legislation find It nece.5Eary to review 
research and development, to perform technological forecasting, to assess eco- 
nomic impact of proposed alternatives. This is an infeasible procedure which is 
saved from disaster only by the personal commitments of the legislators and 
their staffs and witness to work for a satisfactory compromise among the myriad 
of conflicting interests and concerns. 

Information processing and documentation technology has been exploding into 
anar('hic self-defeat. Attempts at setting industry or government standards 
for programming languages or equipn-ent have been scarcely more successful 
than bowing to the acknowledged industrial leader. Applications in libraries, 
abstracting service, “management information systems", etc., have run into com- 
plex standardization and development management problems affecting virtually 
every business and government agency and academic institution. 

In view of the current interest at the federal level In organization studies 
prompted by the establishment of two new cabinet level departments, the reorgan- 
ization of HEW, and the activity by the Bureau of the Budget in establishing the 
Planning, Programming, and Budgeting system throughout the executive branch 
of the government and the special attention now being devoted to PPB controls 
over research and development moneys and programs, a study to review the ex- 
perience of the HIghw’ay Research Board and to extrapolate this experience to 
the comparable problem areas scsems appropriate. 

PRO’OSED STUDY OUTLINE 

It Is proposed that the problems outlined above bo examined under the direc- 
tion of the Director of the Budget and the President’s Science Advisor on a 
federal scale. It Is suggested that the study be limited to examining research 
and development In the applications oriented (rather than discipline oriented) 
mode. It Is proposed that this study exclude consideration of basic, discipline- 
oriented research such as is sponsored by the National Science Foundation. 

Ohji'Gtive.'='Eo Jmpr(,ve the effectiveness of research and development in rela- 
tionship to applications orientation in areas critical to the national interest, but 
not sensitive to considerations of national security in the military sense, or in the 
usage of the Department of State. 

B('OTflc.--To analyze and describe exiwrkuice of the federal government and 
the National Acadenjy of Science and similar organizations in the review and 
management to research and development programs in such applications areas as 
transportation, (amimunications, information technology, pollution control, educa- 
tion, and social and economic structure, to evaluate the strengths and weaknesses 
of the various organizations and methods, to make recommendations as to the 
alternatives and preferences, and to outline methods of implementation. 

Phase J.-“A Concept Study to Characterize and Compare R&D Management 
and Review Methods Opei" to the National Establishment. 

Task I: Characterize and identify R&D management and review methods; 
(Examples] 

a. Bureau review and management. 

b. Bureau review supported by appointed committees of experts serving 
either with or without compensation ; Bureau Management. 

c. NSF committee review, NSF management. 

d. NAS-NRO committee review. Bureau management 

e. Boaii review and management 
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Task 2; Compare each method reported uader Task 1 and evaluate for the 
following ; 

a. Ability to recruit (and cost) from the scientific and engineering com- 
munity measured by representation as a function of personal prestige, com- 
petence, and openness to significant participation by "young Turks" and to 
Innovations. 

b. Impact on programs (considering charters, missions, procedures, mo- 
tivations of participants from various levels of government, industry, and 
the general public. 

c. Funding techniques and resources including tax incentive structures, 
potential rate benefits, etc. 

d. Program scope and development (Innovation and project definition, 
planning functions, review methods, authority and executive functions in- 
cluding ability to redirect efforts, cancel, etc.) 

e. Management structures and relationships. 

f. Legal and fiscal basis. 

Phate n. — ^An Implementation Study (addressed to one vio. of the above 
methods in technological or applications areas as authorise*! by > client) 

Taskl: Goal definition : 

a. Current and desired frameworks. 

b. Organizational structure. 

c. Operating rules. 

d. Charter and Legislative requirements. 

Task 2 ! Development plan, phases, and milestones : 

a. Financial plan. 

b. Personnel plan (stafland public membership). 

c. Organizational plan (Including charter, etc.) . 

d. Technical plan. 

e. Public information plan. 



APPENDIX 

A Gttideways Rksbaboh Board 
(An organizational example) 

BACKGROUND AND FRAMEWORK 

The notion of a Guideways Research Board was chosen to illustrate the con- 
cept of this paper for a number of reasons. First, expansion in the directic a of 
guideways research is already a desire af the Highway Research Board. Second, 
tliere is an interdepartmental problem between the Departments of Transporta- 
tion and of Housing and Urban Development which could be alleviated by such a 
Board. Third, until national legislation from 1902 to 1965 supporting rail and 
rapid transit development came about, rail technology research and development 
was embarasslngly retarded in comparison to European and especially Japanese 
work. Fourth, the economic structure of the rail transportation industry and 
Its Impact on the overall economy makes It a particularly likely candidate te 
Illustrate public-private collaboration. The industry has been slow about re- 
search and development but can afford a very substantially funded program. 

The proposed Board is chosen only as an illustration of the principle. It might 
be preferable actually to rename the Highway Research Board replacing it with 
a Transportation Research Board, or at least with a Land Transportation Re- 
search Board, and simply evolve along the general lines sketched herein. The 
analogies which can be drawn between the highway and the rail industries make 
It easier to extrapolate a suggested organization than in the more complex appli- 
cation areas of environmental pollution or education. 

The proposed Guideways Research Board would function like the Highway 
Researc. Board under the Engineering and Industrial Research Division of the 
National Research Council. The National Research Council was organized in 
accordance with Executive Order #2859, issued by President Wilson, May 11, 
1918, and amended by President Eisenhower, May 10, 1956. Its functions include 
"(a) In general, to stimulate research in the mathematical, physical and bi- 
ological sciences, and in the application of these sciences to en^neering, agricul- 
ture, medicine, and other useful arts, with the object of increasing knowledge, 
of strengthening the national defense, and of contributing In other ways to the 
public welfare. 
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“(b) To survey the broad posBibilities of science, to formulate comprehensive 
projects of research, and to develop effective means of utilizing the scientific and 
technical resources of the country for dealing with such projects.” 

The National Research Council is administered by a chairman who is appointed 
by the Council of the National Academy of Science. The Executive Board of the 
NBC includes the chairman and officers of NRC, the chairmen of divisions, and 
ex officio the members of the Executive Committee of the Council of the NAS. 
This NAS Council Executive Committee consists of seven members including the 
President of the Academy, the Vice-president, the Chairman of NRC (providing 
that he is also a member of the Academy), the home secretary of the Academy, 
the treasurer, and other members of the Council as appointed by the President. 
[Article II, Section, 9 of the Constitution of the NAS states : “Pursuant to the 
Bxet’utive Order issued by the President of the United States, May 11, 1918, and 
with the duties therein specified, the Academy shall perpetuate the National 
Research Ciouncil.”] 

The NRC is divided into the Office of International Relations, Divisions of 
Physical Science, Mathematics, Engineering and Industrial Research, Biology 
and Agriculture, Anthropology and Psychology. If the proposal were carried 
out, The Highway Research Board and the Guideways Research Board would 
belong in the Division of Engineering and Industrial Research. 

aooPK 

The proposed Guideways Research Board would be a cooperative organization 
of rail and rapid transit officials, technologists, economists, urban planners, indus- 
trialists, scientists and engineers operating under auspices and general manage- 
ment of the NRC. Members would include officials of the Departments of Trans- 
portation, of Housing and Urban Development, of Health, Education, and Wel- 
fare, of Commerce, and of A 4 Sriculture together with members of regulatory 
agencies, of state, regional and local transportation boards, authorities, and 
agencies, of private transportation companies (operators and suppliers), of user 
and trade associations, and of professional and service organizations Interested 
in transportation systems. 

The Board would be empowered to receive, administer, and disburse public and 
private funds for its legitimate operating purposes, for endowments, and for the 
support of technical projects in furtherance of its purposes. 

The GRB would be restricted to considering research and development in prob- 
lem areas related to the location, design, construction, operations, maintenance, 
promotion, and organization of guideway transportation systems near or on the 
surface of the earth. 

3PUBPOSK 

The purpose of the Guideways Research Board would be to— - 

1. Provide a forum for the discussion of guideway transportation problems. 

2. Identify and specify requirements for research and development related 
to guideways. 

8, Correlate and disseminate the results of research and development re- 
lated to guideways. 

4. Provide consulting services to requesting organizations in support of or 
in supervision of research and development programs. 

6. Provide consulting services toward the formulation of national trans- 
portation policy. 

6. Administer and supervise such research and development projects as 
are authorized it under the guidelines of the National Research Council and 
following the administrative and contracting procedures of the National Re- 
search Council. 

SOXJECES OB' SUPnOBT 

The sources of funds available to the Board for its regular operating expenses 
and to support projects will include public grants, membership fees, and contribu- 
tions toward research and development projects from industrial organizations 
and trade associations, stimulated by tax and rate considerations. Direct sup- 
port of specific projects by project-specific grants would be acceptable according 
to the guidelines aj?d standards of the NRC. It should be noted that the Bureau 
of the Budget permits less detailed bookkeeping and controls on federal funds 
granted through the National Academy than normal procurement demands. 
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OEGAIfIZA.TION 

The partleipante in the GiUaeways Research BoarR would he either Individual 
^pporting Members or designated representatives of Organizational Supporting 
Members. Organizational members would Include federal, state, regional, and 
local, and foreign transi)ortatIon and planning agencies, academic institutions. 

consulting firms, and transportation operating firms and agencies, 
and trade, service, and professional membership organizations. Membership 
Committee oS qualified personnel and on approval of the Executive 

The Executive Director, a fulltime paid post, would be a member ex odiolo 
ot tlie Executive Committee. His appointment would require confi^^matlon of 
the Kxecutive Board of the National Research Council. A paid SaSent 
technical staff would be authorized under the budget of 
the Board, approved by the Execmtlve Board of the NRO. This stair would 
support the rcsearc;h correlation and information service and provide a permanent 
seCTetarlat to the Departments, Divisions, and Committees of the Board, 

Board would be assigned to departments In accordance 
follow^s^^^ general interests and backgrounds; a possible list of departments 

hoonomic Enffinccvlng Department,, — economic, financial and administrative 
studies, operations research, regional planning, route planning principles, safetv 
and performance analysis, test planning and standards, political and sociological 
analysis and demography, public relations and motivational research, market 
analysis methodology, and total systems engineering. 

ElGOtviculf Ghemicalf and Mechanical Enginccrinff 
and rollliig stock design and standards including maintenance and construction 
equipment, propulsion and power generation and distribution, braking, nildance 
and control, traffic control, passenger and freight handling, communications equlp- 
numt, ticketing and management system equipment, comfort and safety standards 
and packaging and containerization standards, suspension system design and 
standards, aerodynamics and stability. 

AreMtccUire ana Civil Etigincering Department.— route planning consultation, 
geolop, soils, road bed materials, guideway design and materials, overhead 
structures, bridging and tunnels, terminal design, air rights structure design, 
route architecture, noise and pollution control, construction equipment and 
techniques. ^ * 

PROSPECTIVE NON-GOVBKNMENTAL SUPPORT 



The following list of trade and service associations is not exhaustive, but gives 
some Indication of the structure of the Industry being aided and from which 
contributions and support for the program of the Board could be sought. 
American Transit Association, 35, T Lexington Avenue, New York, N.Y. 10017. 
Institute for Rapid Transit, P.O. Box 35,1, Merchandise Mart, Chicago, Illinois 
60034. 

Association of American Railroads, Transportation Building, Washington, D.C. 
2000(5. 

American Railway Car Institute, 200 East 42d Street, New York, N.Y. 
American Railway Development Association, 1103 C&O Building, Huntington, 
West VlrginiaH 

American Railway Engineering Association, 59 East Van Buren Street, Chicago, 
Illinois 0060.5. 

Railway Progress Institute, 38 South Dearborn Street, Chicago, Illinois 00003. 
Railway Signal and Communications Suppliers Association, 30 Church Street. 
New York, N.Y. 10007. 

National Association of Shippers Advisory Boards, Transportation Building, 
Washington, D.C. 20000. 

National Industrial Traffic League, 711 14th Street, N.W., Room 900, Washington, 
D.C. 20000. 

National Small Shipments Traffic Conference, 919 18th Street, N.W., Suite 260, 
Washington, D.C. 20000. 

Transimrtation Association of America, 1710 H Street, N.W., Washington, D.C. 
20006. 

Institute of Traffic Engineers, 1726 De Sales Street, N.W., Washington. D.C. 
20006. 

Portland Cement Association, 33 West Grand Avenue, Chicago, Illiuois 60610. 
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National Lumber Maimfueturers Association, 1019 Massachusetts Avenue, N.W., 
WnshiiiKton, D.O. 20000. 

National Association of Homo Builders, 1025 L Street, N.W., Washington, D.O. 

20000 . 

Structural Clay Products Institute, 1520 18th Street, N.W., Washington, D.O. 

20000. 

Gypsum Association, 201 North Wells Street, Chicago, lilinois 60000. 

Biturainoufl Coal Research Institute, Inc., 350 Hochberg Road, Monroeville, 
Pennsylvania. 

National Coal Association, 1130 17th Street, N.W., Washington, D.O. 20000. 
National Fuel Oil Institute, 00 East 42d Street, New York, N.Y. 10017. 

Rubber Manufacturers Association, 444 Madison Avenue, New Y<yrk, N.Y. 10022. 
Manufacturing Chemists Association, 1825 Connecticut Avenue, N.W., Washing- 
ton, D.O. 20009. 

National Plant Food Institute, 1700 K Street, N.W., Washington, D.C. 20000. 
National Livestock Producers Association, 155 North Wacker Drive, Chicago, 
Illinois 60606. 

American Institute of Food Distribution, 420 Lexintgon Avenue, New York, N.Y. 
10017. 

Senator Nelson. That will conclude the hearing. 

(Whereupon, at 12 ;36 p.m., the subcoimnittee was recessed subiect 
to call of the Chair.) 



